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During my last trip to London a year 
and a half ago arrangements were made 
for mo to moot with producer-director 
Stanley Kubrick who was at M-G-M's Boro- 
h am wood studio working on his futuristic 
Super-Parravision spectacle, *'2001: A 
SPACE ODYSSEY". I was looking forward 
to talking with him and perhaps standing 
by during the filming of a scene or two of 
this production, which was being filmed 
in great secrecy but which had already 
become a kind of legend among those 
working on it. 

On the morning of the day set for our 
get-together, ( received □ call from Ku¬ 
brick's secretary. It seemed that he had 
encountered a crisis in the cutting room 
which would keep him tied up for the 
entire day. Would it he att right if we 
switched our appointment to the following 
day, she wonted to know. Unfortunately 
rt wouldn't, because I was scheduled to 
leave England the next morning. 

CONTINUED ON POUOWINO FACE— 
















MGM's cosmic spectacular provides 
a dazzling display of special effects 
and cinematography, a spellbinding 
entertainment and a tour de force 
for Producer-director Stanley Kubrick 



In the cold beauty of outer space a 21 st Century astronaut works to 
repair an antenna of the giant spacecraft Discovery. 


The upshot was that I didn't get a chance to talk with 
him in depth about the production until after J had sot 
enthralled through a preview screening of the final cut, I 
was stunned by the scope and sheer visual beauty of this 
70mm filmic excursion into the future, by the magnificent 
photography of Geoffrey Unsworth and John Alcott, by 
the technical perfection of its multitude of enormously com¬ 
plex special effects—but most of oil by the uncompromising 
dedication of the creative genius who had devoted four 
years of his life and unstinting effort to the realization of 
this dream on film. Listening to him tell about how if was 
made, I found myself caught up by his enthusiasm, and 
tremendously impressed with the wealth of creative image- 
nation which had been required to put it onto the screen. 

"2001" is no mere science-fiction movie. In truth, to be 
really accurate, it is more like "science-fact" simply ex¬ 
tended a few decades into the future, in his quest for 
complete authenticity in terms of present and near-future 
technology, Kubrick consulted constantly with more than 
30 technical experts and the results, with the possible ex¬ 
ception of an “up-tight" computer, are an accurate fore¬ 
cast of things to come. 

A Story Far Our In Time and Technique 

In order that the enormity of the challenge may be 
fully appreciated, it is necessary, briefly, to synopsize the 
story of the him. 


MGM presents 

A Stanley Kubrick Production 
2001: A SPACE ODYSSEY 
in Cinerama? 

Super Panavision* and Metrocolor 


Directed and produced by , _ . , Stanley Kubrick 

Screenplay by . . Stanley Kubrick, Arthur C. Clarke 

Director of Photography .Geoffrey Unsworth 

Additional Photography . John Alcott 

Production Design ..Tony Masters, 

Harry Lange, Ernie Archer 
Editor .♦ . ... Ray Lovejoy 

All Special Photographic Effects Designed and Directed by 
MR. KUBRICK 

Special effects supervisors . . ... . Wally Veevers, 

Douglas Trumbull, 
Con Pederson, Tom Howard 
Wardrobe ...,..Hardy Amies 


The picture opens with on awesome prologue entitled 
"The Dawn of Man" in which apelike pre-humans are seen 
(during an era occurring 4,000,000 years ago) in action 
against spectacular natural backgrounds. Out of this rug¬ 
ged terrain there arises one morning a smooth, black, 
rectilinear monolith which first frightens the ape-men and 
then attracts them. 

The time of the film then flashes forward to the year 
2001, A.D* A United States envoy is sent on a secret 
mission to the moon to investigate a strange "made" ob¬ 
ject uncovered in an excavation of the crater Tycho, It 
turns out to be the same large monolith which we have 
seen in the previous sequence—except that now it is 
emitting a high-pitched signal apparently beamed at the 
planet Jupiter. 

If is decided to send on immense spacecraft, the Dis¬ 
covery, to Jupiter for purposes of investigation. The gigan¬ 
tic vehicle is manned by two superbly self-controlled 


Director of Photography Geoffrey Unsworth (center) explains his ideas 
for lighting the Fully enclosed giant centrifuge set. Unsworlh's cinema¬ 
tography has a crisp, frosty quality that adds a unique and appropri¬ 
ate extra dimension to this voyage into the unknown. He was Faced 
with, and solved, many photographic problems rarely encountered in 
every-dciy terrestrial films. 
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Keir Dulleo, playing o Jupiter-voyaging astronaut, stares in wonder 
as he peers into a world of “psychedelic” fantasy. The audience does 
likewise. The lost two reels, a riot of flashing symbolism, are farther 
out than most ISD “trips/' and involves several technical processes 
that wore developed especially for this film. 

young astronauts (played by Keir DuJIea and Gary Lock- 
wood), with a back-up crew of three others resting in a 
state of quick-frozen suspended animation within “hiber- 
naculums’* that resemble mummy cases. The sixth person¬ 
ality aboard the spacecraft is an almost-humon computer 
named HAL that talks in a dreamy voice and ultimately 
goes off the neurotic deep-end. 

The main area of the Discovery is a huge centrifuge 
which rotates at the rate of three miles-per-hour to nullify 
the weightless effect by means of artificial gravity. Inside 
their space-age ferris wheel the astronauts do their road¬ 
work and casually walk upside down. 

When HAL mokes an error in mechanical judgment, the 
astronauts decide to disconnect all but his most basic 
functions. However, the computer discovers the plot and, 
In a fit of all-loo-human self-preservative frenzy, kills one 
of the astronauts when he goes outside of the mother 
ship to make repairs, executes the deep-frozen trio in 
their sarcophagi by cutting off their life support, and at¬ 
tempts to prevent the remaining astronaut from re-enter¬ 
ing the Discovery. This plot is foiled when the cool young 
man, caught outside without his helmet, blasts his way 
through the vacuum of space into an air-lock of the mother 
ship. 


With almost surgical objectivity he then proceeds to 
lobotomize the rebellious (and now contrite) computer by 
pulling out its *'brain cells' 1 one-by-one. Left as the sole 
survivor, he steers his course toward Jupiter, Approaching 
the huge planet he is drawn into a vortex of M psyehe- 
delic" color, rushing geometric corridors of infinite length 

Continued on Page 442 


The Aires spacecraft is towered on a huge hydraulic lift into an air¬ 
lock, past huge pressurized ports in which people can be seen moving 
about. The Intricate miniature model hod a vedcal projector aimed 
through Us top to put astronauts in the driver’s seat. 



STANLEY KUBRICK, producer-director of the MGM presen fat ran, "2001 2 A SPACE ODYSSEY," was born in New York City, a doctor's son. JMe was earning 
money with a camera at on age when most hoys are Stiff carrying around therr schoolbooks, look Magazine bought a photograph he took when he was 
sixteen—a picture registering the grief of a news-vendor amid headlines announcing President Roosevelt's death. 

The magazine bought other photo-features, then hired young Kubrick the moment he left Taft High School. He was soon a precociously successful 

photo journalist. But pictures had to move to give him satisfaction and he left to finance two movie short sub /'nets on his savings On d then to branch 
out info feature-length films with "Pear and Desire/* a story of soldiers trapped behind enemy tines, and "Killer s Kiss," an act ion-thriller set in New 

York about a boxer who rescues his girl from a murderer. Meanwhile, he had become a motion picture cameraman member of the l.A,T.5,E. Local 644 

in New York and served as his own Director of Photography on "Fear and Desired 

Critical recognition came with "The Killing" (7956) which he mode in partnership with producer James fl, Harris, ‘Paths of Glory” followed in 
1957. A World War l story about a general who advances his career over the bodies of the men ho sacrifices in action, it starred Kirk Douglas and 
Adolphe Menjou . Absolute realism distinguished its french warfare scenes. Kubrick hfmse/f operated one of the cameras during the big attack that 
fanned across a hideously scarred and cratered no-mo n's-hnd. 

His first taste of directing a large-scale Hollywood epic came with “Spartacus” f79601, the story of the Roman staves revo/t, which starred Kirk 
Douglos, Tony Curtis, Laurence QbVier, Peter Ustinov and Jeon Simmons. Kubrick then narrowed his focus down to the individual again with the 
audacious sexual relationships of ’Lolita" H962). His sense of bizarre comedy assisted Vbdimir Nabokov's screenplay irt overcoming the obvious 
difficulties of the story. 



With "Dr. Stran ge/ove, Or How l Learned to Stop Worrying and Love the Bomb/’ he veered info nightmarish 
comedy . A view of the world through H-bomb sights, it starred Peter Sellers, George C. Scoff ond Sterling Hayden 
and won Kubrick acclaim from New York film critics as the best director of 1 964 

Kubrick is a director who is inspired by facts the way other filmmakers ore inspired by best-sellers, facts sug¬ 
gested the theme of “2001 1 A SPACE ODYSSEY.” Kubrick was struck by the new opportunities the space age opens 
to man, and with the possibility of contact with extra-terrestrial civilizations. To reinforce his passion for thorough 
research, the producer-director gof the help of some of the world s biggest corporations to develop projects 
showing how their branch of work wifi look 33 yeors from now. Everything in the picture is □ logical extension of 
Current technology. 

Kubrick works with a kind of abstracted absorption —a quietly controlled presence rather than a restless force. 
During filming of "2001 1 A SPACE ODYSSEY /* he ond his family lived in 0 spacious house in Hertfordshire, just 
outside London. The family includes his wife and three daughters. Mrs. Kubrick, the former German actress, Suz¬ 
anne Cr istane, played a rah in "Paths of Glory," and on completion of the film, she and the director were monied 
All of Stanley Kubrick's motion pictures hove been strikingly different, tie has never repeated himself. After 
"2001: A SPACE ODYSSEY/’ the question is: Whaf will hg do for an encore? 
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Do it right— 
then do it better— 
then do it all 
over again 


By DOUGLAS TRUMBULL 

20p 1: A Space Odyssey 1 ' was an 
extremely complex and difficult film 
to make, and naturally there are 
many interesting stories connected 
with the production. Probably the 
most important aspect of the film h 
its special effects, and in this arti¬ 
cle I shall try to relate some of the 
specific problems encountered in a 
production of this type, some of the 
techniques we used to create the ef¬ 
fects, and a few other interesting 


The author, Special Effects Supervisor Doug¬ 
las Trumbull, making fine adjustments to the 
"Jupiter machine" built for "2001: A SPACE 
ODYSSEY" 



points about the production as a 
whole. 

One of the most serious problems 
that plagued us throughout the pro¬ 
duction was simply keeping track of 
all ideas, shots, and changes and 
constantly re-evaluating and updating 
designs, storyboards, and the script 
itsefj. To handle all of this informa¬ 
tion, a "control room," constantly 
manned by several people and with 
waits covered by pert charts, flow 
diagrams, progress reports, log 
sheets, punch cards, and every con¬ 
ceivable kind of filing system, was 
used to keep track of all progress on 
the film. 

With a half-dozen cameras shoot¬ 
ing simultaneously, some on 24-hour 
shifts, and different aspects of many 
sequences being executed at once, 
the problem of keeping apprised of 
each shot's progress was difficult at 
best. For the purpose of being able 
to discuss a shot without referring to 
a storyboard picture, each scene had 
a name as well as a number. For 
example, all scenes in the Jupiter se¬ 
quence were named after football 
plays -— "deep pass," "kickoff," 
"punt return," etc. Each of these 
terms called to mind a certain scene 
which related in some way to the 
name. 

Early in production we began to 
realize that storyboards were useful 
only to suggest the basic scene idea, 
and as soon as a particular model or 
effect would come before the cam¬ 
era, something new would suggest it¬ 
self and the scene would be changed. 
This change would often influence 
subsequent scenes. As each element 
of a shot was completed, a frame 
clip of the 35mm rush print would 
be unsqueezed and blown up to 
storyboard size with prints distributed 
to all of the people concerned. It was 
necessary to keep such on accurate 
record so that work could begin on 
other elements of the some shot. For 
example, each scene of the Discovery 
spacecraft required a different angle 
and speed of star movement, and a 
different positioning and action of the 
miniature rear-projected image in the 
cockpit. 

Afl moving images in the windows 
of the various spacecraft were rear 
projected either at the time of pho¬ 
tography of the model, although as a 
separate exposure, or later after the 
model image had been duped using 
Technicolor Yellow-C y a n-Mogenfa 
Masters, or "YCM*s. M 



AstronauU mount ladder toward corridor that 
runs through the hub of the centrifuge. A 
smooth interchange of rotation between hub 
ond corridor makes them appear to defy the 
law of gravity, 

A few scenes show a miniature 
rear-projected image in the window 
of a spacecraft as tho spacecraft is 
matted over an image of the moon. 
For this effect the foreground space¬ 
craft was a still phoiograph mounted 
on glass and, using a bi-pad< cam¬ 
era, the masters of the background 
image could be printed with a white 
backing behind the still photo — the 
photo silhouette producing its own 
matte. Then* the photo and the rear- 
projected im«ige could be shot as 
separate exposures onto the same 
negative. To produce exactly the 

same movement on each successive 
exposure, all movement drives and 

film advances were seteyn synchro¬ 
nized. The m^mjnath device designed 
to produce this effect we nicknamed 
the usage Factory," because we 

expected the machine to crank out 











shots at a very fast rate. This turned 
out to be wishful thinking, however, 
and shooting became very poinstak* 
ing and laborious work* Another 
drawback to printing masters in this 
way was the fact that lens flaring 
caused by the white backing would 
partially print the image within the 
silhouette* Therefore only very dark 
backgrounds could be used for these 
shots. 

One of our first serious special ef¬ 
fects problems presented itself during 
the live action shooting* The interior 
set of the Orion spacecraft {which 
flew from the earth to the space sta¬ 
tion) and the interior set of the Aries 
spacecraft (which flew from the space 
station to the moan) were bath 
equipped with pinhole star back¬ 
grounds outside the ' windows,]* These 
backgrounds were made of tfdn sheet 
metal with each star individually 
drilled, and were mounted on tracks 
to produce an apparent motion from 
inside* As shooting began it became 
apparent that when the stars had the 
correct intensity in the 35mm print- 
down, they were much too bright in 
a 70mm print. And, when the stars 
looked correct in the 70mm version, 
they would disappear altogether in 
35mm. So star brightness became a 
compromise, and after all the prob¬ 
lems encountered in trying to accu¬ 
rately control star intensity on the set, 
almost all stars shot subsequent to 
those interiors were photographed on 
the animation stand* 


Interior view of Jho giant centrifuge whlk 
under construction. It was 38 feet in diameter 
approximately 20 feet wide on the out tide 
with about ten feel of free interior space 



The Ox berry animation stand 
equipped with a 65mm Mitchell cam¬ 
era was used for shooting back¬ 
grounds of stars, Earth, Jupiter, the 
Moon, as well as for rotascoping and 
shooting high contrast mattes. Ail 
stars shot on the animation stand 
were spatter-airbrushed onto glossy 
biack paper backing and were shot 
at field sizes of from six to twenty- 
four inches wide* Extensive tests 
were made to find the optimum star 
speed for each shot and great care 
was taken to control the action so 
that the stars wouldn't strobe* In al¬ 
most all shots it was necessary for the 
stars to be duped, but this became a 
simpler problem because they re¬ 
quired only one record instead of the 
usual three YCM’s. 


/ 



Special 0 * 10 rotating plots projector on 
"'Jupiter machine/' Much of the equipment 
used hod to be specially designed to solve 
unique problems. 



Stewardess in space kitchen appears to wctlk upside down* Actually, the camera was securely 
locked down to the front port of the set, which rotated 180 degrees. Girl walked trebdmifl 
in rear portion of set, remaining upright at all limes. % 


Backgaunds of the Earth, Jupiter, 
Jupiter's moons, and others were 
bock-lit Ektachrome transparencies 
ranging in size from 35mm to eight 
by ten inches, and these were shot 
from much larger painted artwork* 
The Moon was a series of actual as¬ 
tronomical glass plates produced by 
the Lick Observatory* These plates 
were used only after nearly a year of 
effort of the studio to build a moon 
model — several attempts, in fact, 
by different artists, and all were un¬ 
successful. 

it may be noted that in only a few 
effects shots in space does one ob¬ 
ject overlap another. The reason for 
this is that normal matting techniques 
were either difficult or impossible to 
use. The rigging to suspend the mod¬ 
els was so bulky and complex that 


the use of the blue screen technique 
would have been very awkward* 
Also, the blue screen would hove 
tended to reflect fill light into the sub¬ 
tle shadow side of the white models* 
It become a monumental task merely 
to matte the spacecraft over the 
stars, and the final solution to this 
was meticulously rofascoped, hand- 
pointed mattes. 

Since we couldn't afford to tie up 
the animation stand, or any camera, 
for very laborious and time-consum¬ 
ing rotoscope jobs on so many shots, 
a unique rotascoping system was de¬ 
vised. Using ordinary darkroom en¬ 
largers, equipped with carriers for 
rolls of 70mm film, each frame-by- 
frame image was projected onto spe¬ 
cially marked animation peg boards, 
to which the projected image of the 
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ABOUT THE AUTHOR Douglas Trumbull was born in Los Angeles April 8, 1942. He studied 
engineering and architecture, and g-aduated from Morningside High School in i960 with the 
intention of becoming an architect. 

After I >/j years at El Camina Jr. College, taking preliminary courses which included design, 
advertising, and painting , be become reforested in rl/uftration ond begem working as o free-lance 
technical illustrator. 

Shortly after that he decided fbof qniinofion might be more inferesfifig and began showing 
his portfolio to studios in Hollywood, The Graphic films Corp , ^os interested in some ip ace illus¬ 
trations he had done and hired him os on apprentice background artist. A year later he was 
earning the full journeyman rate as head of the Background Deportment. 

At Graphic films he worked cm such films os Lifeline In Space/ 1 for the U.S.AF. , ■’Space In 
Perspective" for N_A.S*A., and then "Tq The Moon and Beyond 1 ' in Cinerama 360 for the New York 
Worlds Foir, Stanley Kubrick saw this him, and after looking at some drawings he did for "2001" 
through Graphic Films, he was hired as one of a ream of four Special Effects Supervisors ftogether 
with ’tVcrJfljr Veevers, Con Pederson and Tom Howard/ fo wort on the production in England. 

His work began on 200T in September of T965 and included direction of the animation deport¬ 
ment producing off readouts, astronomical backgrounds of stars, earth, moon f Jupiter, etc., and 
off rotoicoped mattes. He organised ond helped supervise the model detailing deportment and 
d- s g.ied and supervised the photogaphy of several moon terrain shots. In many cases, he built, 
articulated, detailed, and painted models himself, os well os supervising the fighting and pbofog- 
rapby. Working dcsely with Kubrick he jointly designed most of the interrelated movements of 
foreground and bade ground, to produce the combined motion Bow of models, live action, and 
animation. Far the end sequence he designed and built the slit-scan device, with its hardware 
for completely automated and programmed shooting. 


perforations had to be visually 
aligned. 

We found that a star could not be 
allowed to penetrate the edge of any 
spacecraft image even to the very 
slightest degree, although it was un¬ 
noticed bJe if the star was ex - 
tinguished several frames before 
reaching that image. So to account 
for the poor tolerances in our visually 
registered system, each rotascoped 
cel was painted with a slightly over¬ 
sized image. 

All special effects work involves the 
standard problems of fifm steadiness, 
color correction, and matting, and 
2001 was no exception. Since 
every effects shot necessitated the 
combining of multiple separate Im¬ 
ages onto one negative, absolute 
film steadiness was essential. After 
trying for months to find some rhyme 
or reason as fo why some shots were 
steady and some weren't, we began 
the tedious task of comprehensive 
steady-tests on every roil of row 
stock, every set of YCM's, and every 
roll of 35mm print-downs. 


Another problem that gave us 
many headaches was the loss of black 
density due to multiple duped images 
being exposed onto one negative, 
and in a space film like M 200l” the 
retention of blacks was very impor¬ 
tant. Part of this problem could be 
solved by ordering very dense sets 
of YCM masters to retain maximum 
contrast. Most original negatives 
were shot slightly over-exposed so 
that o higher printer light would be 
required to reproduce the image. This 
helped a little, but if carried too far 
would take the brilliance out of the 
whites. These precautions were only 
partially helpful and any shot involv¬ 
ing more than two or three sets of 
masters would suffer a noticeable 
greying of the blacks. 

The solution was to moke at least 
one element in the scene an original 
unduped imag^. Aside from helping 
to retain the blacks, an original im¬ 
age is naturally preferable to a duped 
one, and rn many cases great pains 
were taken to keep all elements of an 
entire scene on the original negative* 


% 


Inferior view of the Orion commuter ship approoching the Space Station, with all of its scopes 
showing readouts. Preparation of these readouts for ail of the spacecraft ate up tons of tech- 
nicai material and required many months to animate. 




The first live action shooting on 
2001” took place in the giant moon 
excavation set built on Stage H at 
Shepperton Studios, The set itself only 
included a small portion of terrain 
at one end for the astronauts to walk 




(TOP) ^Discovery’* spacecraft under construc¬ 
tion, 4 ho wing the beginning of d^taiJing using 
parts from thousands of model kits. (BOTTOMI 
The completed 60-foot model discharging a 
one-man pod. 


on, so shots that included the com¬ 
plete Moon terrain, stars, and Earth, 
were held undeveloped for nearly a 
year until these other elements could 
be completed, tested, and then ex- 











posed onto the held original nego* 
five. 

The “held take'* shots at the Moon 
excavation were relatively simple 
compared to the held takes of moving 
tive action miniature projections. 
Many shots required that a weight" 
less, gyrating astronaut be moving 
through space, matted over the stars. 
For this effect, a 65mm shot of the 
astronaut was projected onto a small 
white card, and the camera moved 
relative to that card to produce the 
apparent motion. Since this miniature 
projection was already a form of 
duping, although it remained sharp 
and brilliant due to the extreme re- 
duction in size, it was important that 
this image not go through a further 
dupe generation. In order to retain 
the miniature projection as a held 
take, four separate but identical 
takes would be shot, using the fl Sau- 
sage Factory” selsyn system to retain 
absolute synchronization. Only one of 
these takes would be sent to the lab 
for processing, where a 35mm rush 
print would be made to check color 
and movement, and a 70mm print 
would be made so that the ratascop- 
ing process could begin. Later, the 
other duped elements of the shot and 
the matted stars would be exposed 
onto one of the held takes, still leav¬ 
ing two more takes to iron out any 
problems which might have arisen in 
the first "marry-up.” 

The models in “2001" are proba¬ 
bly the most precisely detailed ever 
constructed for a film, As soon as the 
overall design was completed on each 
model, construction was begun to pro¬ 
duce the basic form of that space¬ 
craft, and this process often took sev¬ 
eral months. Then the arduous task of 
detailing and painting the model 
would begin. Massive crews of mod¬ 
el detailers worked around the dock 
for several more months to produce 



{TOP LIFT) Astronaut hangs vertically by wires with camera painting directly upward. He is 
shown hero at the top of his fall toward camera lens. {TOP RIGHT) Astronaut an wire at 
bottom, after falling toward the camera. {BELOW) The scene a* it appears in the film, after 
he had blasted his way through the vacuum of space into an air-lock of the spacecraft. 


(LEFT) Designer assembling a bank of photo-electric control devices for slil-scan mechanism, (CENTER) 65mm Todd-AO camera with follow-focus 
device mounted for operation of slit-scan set-up. (RIGHT) Todd-AO camera with Acme stop-motion motor and selsyn-drlven follow-focus mech¬ 
anism. The slit-scan technique, designed by the author, created the spectacular 1 'psychedelic'* sequence ot the end of the film, in which the camera 
seems to be rushing thonjgh endless geometrical corridors of color. 









FRONT PROJECTION FOR 


An incredibly bright image on a huge 
screen lends tremendous scope to a 
limitless subject and adds an extra 
dimension to the art of film making 


■j; tti 



Perhaps the most significant single 
technique utilized in M-G-M's "2001; 
A SPACE ODYSSEY’—considered in 
terms of its potential value to the film 
industry as a whole — is Stanley Kub¬ 
rick’s extensive use of a completely 
new departure in the application of 
front-projection for background trans¬ 
parencies. 

This advanced technology evolved 
out of the dramatic demands of his 
’Dawn of Man" prologue which 
called for hordes of ape-men to be 
shown against vast natural terrain 
backgrounds of primeval beauty. A 
perfect location in a remote area of 
Southwest Africa had been found and 
Kubrick was anxious to use this spec¬ 
tacular setting for his opening se¬ 
quence. 


"The geology in that area was 
completely different from anything 
else I'd seen," he explains* "The 
rocks didn’t look like ’Bible’ rocks and 
they didn’t look like ’Western" rocks. 
They were really quite unique." 

To capture this setting on. film the 
way he envisioned it there were sev¬ 
eral options open to him* The first, 
most obviously, would have been to 
take a large cast and crew on loca¬ 
tion to the actual site* However, aside 
from the enormous cost involved, the 
company would most likely have found 
itself at the mercy of inclement and 
ever-changing weather* 
y Another obvious alternative would 
have been the use of a painted back¬ 
drop, which, in this case, would have 
had to be 40 feet high and 1 10 feel 


wide* The main drawback was not the 
size, but rather the fact that such 
backdrops all too often look like ex¬ 
actly what they are. 

In theory, the blue-screen matting 
system could have been used, or even 
a king-size adaptation of the stand¬ 
ard rear-projection process method. 
In actual practice, however, each of 
these approaches, applied an such a 
vast scale, might not have produced 
quite the illusion of reality which the 
director hoped to achieve. 

He elected, instead, to use front- 
projection on a scale never before at¬ 
tempted* The front-projection concept 
is not, in itself, new* The method has, 
in fact, been in practical use for sev¬ 
eral years, mainly by still photograph¬ 
ers and in television studios* It had 
not, however, up until now, been used 
to any great extent tn the motion pic¬ 
ture industry. 

The largest format utilized to date 
had been a 4 x 5-inch Ektachrome 
transparency, but it was felt that the 
grand-scale requirements of this par¬ 
ticular space epic would demand an 
even larger transparency. 

"I had made a test using a 4 x 5 
still and it was almost good enough, 
so I was positive that with an 8 x 10 
the effect would be perfect," Kubrick 
comments, "The trickiest part would 
be balancing the foreground illumina¬ 
tion to match the intensity of the 
front-projected background, Now that 
it"s over I’m convinced that if a still 
transparency is to be used for the 
background scene an 8 x 10 is es¬ 
sential, because if you don't have a 
surplus of resolution you are going to 
get a degradation, of the projected 
background image," 

The only drawback at the time was 


On the set of "‘2001; A SPACE ODVSSEV," producer-director Stanley Kubrick uses binoculars 
to check fine focus on the vest front-projection screen. Special 3M materiel reflects 100 times 
the tight falling upon the screen, provided that protector and film camera tenses are aligned on 
precisely the some axis. Kubrick wanted to use an 6 x 10 transparency for maximum sharpness, 
found there was no projector for it in existence, built his own. 












that there existed no such device as 
an 8 x 10 projector—let atone one 
powerful enough to throw a brig hi 
image across 90 feet of foreground 
area onto a screen 11G feet wide. 
Working in close cooperation with 
M-G-M Special Effects Supervisor Tom 
Howard, Kubrick set about building 
his own super-powerful 8 x 10 pro¬ 
jector, with a condenser pock 18 
inches thick made up of condensers 
from standard 8 x 10 enlargers. The 
most powerful water-cooled arc avail¬ 
able was employed as a light source 
and it was necessary to use slides of 
heat-resistant gloss in front of the 
condensers in order to prevent the 
heat from peeling the magenta lay¬ 
er of emulsion right off of the trans¬ 
parency. At least six of the rear con¬ 
densers cracked because of the heat 
during the filming, but this was usual¬ 
ly due to a draft of cold air hitting 
the projector when someone opened 
the door of the sound stage while 
the projector was operating. 

In order to conserve the transpar¬ 
encies as much as possible, the pro¬ 
jector was only turned on during the 
one to five minutes at a time needed 
to make an actual take with the cam¬ 
era, For purposes of aligning the 
equipment a reject plate was used. 
Since any dust or dirt appearing on 
the surface of the plate would be 
magnified on the giant screen many 
times and become clearly apparent, 
the most careful precautions had to 
be token. Anti-static devices were 
used and the plates were loaded un¬ 
der “antiseptic” conditions. The oper¬ 
ator who loaded plates into the pro¬ 
jector used editing gloves, and even 
wore a surgical mask so that his 
breath would not fog the mirror. 

In aligning the camera-projector 
configuration for front-projection the 
projector was set up at right angles 
to the camera with the projected im¬ 
age beamed onto a partially-silvered 
36-inch-wide mirror mounted ot a 
45° angle about eight inches in front 
of the camera lens. The camera pho¬ 
tographed through the mirror, the 


As astronaut enters a different time and space 
dimension near Jupiter, bright colors ftasb 
across his visor. These were actually reflections 
from pod instrument panel, filmed at 12 
f r a me s - p e r-s econ d, 



Frame blow-ups from the “Down of Man 1 * prologue to **20GT" indicate the scope of back¬ 
ground that can be achieved on the sound stage, Kubrick recommends the 8 * 10 size trans¬ 
parency far maximum sharpness. M-G-M is now building a 65mm front projector with o frame 
20 sprocket holes wide so that moving backgrounds on a large scale can be used, 


front surface of which bounced the 
pro^cted image onto the screen. A 
heavy steel rig with micrometer ad¬ 
justment wqs engineered to assure the 
very critical alignment between cam¬ 
era and projector In order that there 
would be no possibility of “fringing.” 
A nodal camera head made it possi¬ 
ble to pan across the mirror in scenes 
where the camera lens was fielding a 
composition that included less than 
the full screen. 

A key requirement In front- 
projection is that the camera and pro¬ 


jector be so precisely aligned that, in 
terms of physics, the projected light 
source and the center of the camera 
lens are located at the same point. 
Or, in more graphic terms, as if the 
light source were inside the camera. 
This is essential because of the pecu¬ 
liar uni-direcfional reflectivity of the 
screen material used, which produces 
a phenomenal gain in brilliance — 
but only when projected light is re¬ 
flected directly back to its source. 

The surfacing material used for the 
giant screen was a special 3M fabric 
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Behind the «en BS , a fine mi* of genius and determination. (LEFT) Special Efforts Supervisor Con Pederson works on periiminary design sketches for 
'Discovery'' spacecraft. [Center| Kubrick stews over photographic problem with Cameraman John Alcott. (RIGHT) Special Effects Supervisor Wally 
Veevers rigs thin nylon wires to create weightless food troy effect on Aries interior set. 



In pod-boy set, Kubrick mulls one of the many 
thousands of technical problems that beset him 
during production of space epic. 


lar shapes which were mounted in a 
“camouflage" mosaic, shape on top 
of shape, so that there was no longer 
ony visible variation in reflectivity. 

It is natural that certain obvious 
questions should come to mind in re¬ 
lation to the front-projection tech¬ 
nique* 

Firstly, since the projected image 
is falling upon the foreground sub¬ 
ject as we/i as upon the screen in the 
background, why is that projected 
Image not at least partially visible 
spilling onto the foreground subject-— 
particularly in view of the fact that 
such a subject is much closer to the 
camera than the background screen? 
The answer is that exposure of the 
entire scene must be gauged to the 
extremely brilliant image reflected 
from the screen and which, because 
of the incredible reflectivity of the 3M 
screen material, is 100 titnes brighter 
than any light image reflected from 
the foreground subject. This would 
pertain even if the foreground sub¬ 
ject were a person wearing a silver 
suit; he would still show up on the 
film as a black figure silhouetted 


against the brilliant background im¬ 
age. Even though the faint image fall¬ 
ing upon the foreground subject 
might be dimly visible to someone 
present on the set, it would be too 
faint for the film to “see"—because 
there simply does not exist an emul¬ 
sion with a wide enough latitude to 
accommodate such an extreme bright¬ 
ness contrast range* In addition, a 
tremendous amount of light is needed 
to balance the foreground subject 
with the extremely bright image re¬ 
flected from the screen. This light 
would effectively “wash out" any 
residue of front-projected image fall¬ 
ing upon the foreground subject. 

The second question that might 
logically be asked is: Why aren't the 
shadows of foreground objects visible 
on the background screen? The an¬ 
swer is that, since the light source 
and the camera lens are precisely 
aligned on a common axis, the fore¬ 
ground subject exactly “fils" its own 
shadow, covering It completely. So 
perfect is the match that even if a 
front-projeofed closeup were mode 
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coated with very tiny mirrored beads 
of glass. It has the incredible capa¬ 
bility of reflecting 100 times the 
amount of light that is projected onto 
it, so that, theoretically, if the light 
falling onto the screen gave an inci¬ 
dent light reading of 1 foot-candle, 
the fight reflected back to the cam¬ 
era would measure 100 foot-candles. 

This special lenticular 3M material 
comes in rolls and an effort was made 
to surface the screen by mounting it 
in 100-foot strips. However, because 
of a slight variation in reflectivity be¬ 
tween rolls, seams were frequently 
visible under projected light. An at¬ 
tempt to match strips exactly proved 
unsuccessful, so the material was 
finally torn into small, jagged, irregu- 


Comera operator on Front-projector rig had to wear surgical mask to keep from fogging the 
semi-silvered mirror. Heat of projector was so intense that the draft from a door opening on the 
stage sometimes cracked the condensers. 









FILMING “2001: A SPACE ODYSSEY” 

Continued from Page 414 

and a galaxy of magnificently hued starbursts. Finally, he 
steps from the one-man pod into a lavish living-bedroom 
suite that boasts a luminous floor ond Louis XVI furniture. 
He sees himself aging progressively until, as a very an¬ 
cient senior citizen he reaches out in supplication toward 
the by-now-familiar monolith which stands at the foot of 
his bed. 

The last sequence in the film shows a "starchild" em¬ 
bryo with glowing eyes which seems to emerge from the 
fusion of planets to go soaring through space in cosmic 
concert with the monolith. 

The Behind-the-scenes Of A Great Film Adventure 

Knowing of the air-tight security which had attended 
filming of the special effects for this production, I was a 
bit apprehensive about asking Stanley Kubrick to discuss 
the intricate technology involved. 

However, in my lengthy discussion with him (an occur¬ 
rence which some journalists might aptly refer to as on 
' exclusive interview”), 1 found him to be completely co¬ 
operative, He answered my questions fully and often vol¬ 
unteered additional information, seeming actually eager 
to share his considerable know-how with the professional 
film-makers who constitute the great majority of the 
AMERICAN CINEMATOGRAPHER readership. 

I had heard about the elaborate “command post” 
which had been set up at Borehamwood during the pro¬ 
duction of “2001." It was described to me as a huge, 
throbbing nerve center of a place with much the same 
frenetic atmosphere os a Cape Kennedy blockhouse dur¬ 
ing the final stages of Countdown, 

“It was a novel thing for me to have such a complicated 
information-handling operation going, but it was abso¬ 
lutely essential for keeping track of the thousands of 
technical details involved/* Kubrick explained. “We fig¬ 
ured that there would be 205 effects scenes in the picture 
and that each of these would require an average of 10 
major steps to complete. I define a 'major step 1 os one in 
which the scene is handled by another technician or de¬ 
partment, We found that it was so complicated to keep 
track of all of these scenes and the separate steps in¬ 
volved in each that we wound up with a three-man sort of 
‘operations room 1 in which every wall was covered with 
swing-out charts including o shot history for each scene. 
Every separate element and step was recorded on this 
history—information as to shooting dates, exposure, me¬ 
chanical processes, special requirements and the tech¬ 
nicians and deportments involved. Figuring TO steps for 
200 scenes equals 2,000 steps—but when you realize that 
most of these steps had to be done over eight or nine 
times to make sure they were perfect, the true total is 
more like 16,000 separate steps. It took an Incredible 
number of diagrams, flow-charts and other data to keep 
everything organized and to be able to retrieve informa¬ 
tion that somebody might need about something someone 
else had done seven months earlier. We had to be able 
to tell which stage each scene was in at any given mo¬ 
ment—and the system worked." 

The Ideal Of The “Single-generation Look** 

A film technician watching "2001“ cannot help but be 
impressed by the fact that the complex effects scenes have 


an unusually sharp, crisp and grain-free appearance—a 
dean "single-generation look/' to coin a phrase. This is 
especially remarkable when one stops to consider how 
many separate elements had to be involved in composit¬ 
ing some of the more intricate scenes. 

This circumstance is not accidental, but rather the re¬ 
sult of a deliberate effort on Kubrick's part to have each 
scene look as much like “original 1 ' footage as possible. 
In following this pursuit he automatically ruled out proc¬ 
ess shots, ordinary traveling matte shots, blue-backings 
and most of the more conventional methods of optical 
printing, 

"We purposely did all of our duping with black and 
white, three-color separation masters," he points out. 
"There were no color inter-positives used for combining 
the shots, and I think this is principally responsible for 



(TOP) Vast excavation of the moon crater Tycho was dug on the huge 
Stage H of London's Shoppertcm studios. (BELOW) The excavation as it 
appears in the finished film, complete with astronauts,, miniature moon 
mountains and the Earth shining in the background. Lunar landscape 
was a model artfully Revised to simulate the real thing, and was 
printed in later. 

the lock of groin and the high degree of photographic 
quality we were able to maintain. More than half of the 
shots in the picture are dupes, but I don't think the over¬ 
age viewer would know it* Our separations were mode, 
of course, from the original color negative ond we then 
used a number of bi-pack camera-printers for combining 
the material. A piece of color negative ran through the 
gate while, contact-printed onto it, actually in the camera, 
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were the color separations, each of which was run 
through in turn. The camera lens ‘saw' a big white print¬ 
ing field used as the exposure source. Jt was literally just 
a method of contact printing. We used no conventional 
traveling mattes at all, because I feet that it is impossible 
to get original-looking quality with traveling mattes/ 1 

Smooth Trips For Star-voyagers 

A recurring problem arose from the fact that most of 
the outer-space action had to take place against a star- 
field background. It is obvious that as space vehicles and 
tumbling astronauts moved in front of these stars they 
would have to “go out" and “come back on 11 at the right 
times—a simple matter if conventional traveling mattes 
were used. But how to do it a better way? 

The better way involved shooting the foreground action 
and then making a 70mm print of it with a superimposed 
registration grid and an identifying frame number printed 
onto each frame. The grid used corresponded with an 
Identical grid inscribed on animation-type platens. 

Twenty enlargers operated by twenty girls were set 
up in a room and each girl was given a five or six-foot 
segment of the scene. She would place one frame at a 
time in the enlarger, line up the grid on the frame with 
the grid on her platen and then trace an outline of the 
foreground subject onto an animation cel. In another de¬ 
partment the area enclosed by the outline would be filled 
in with solid block paint. 

The cels would then be photographed in order on the 
animation stand to produce an opaque matte of the 
foreground action. The moving star background would 
also be shot on the animation stand, after which both 
the stars and the matte would be delivered to Techni¬ 
color Ltd. for the optical printing of a matted master 
with star background. Very often there were several fore¬ 
ground elements, which meant that the matting process had 
to be repeated for each separate element. 

The Mechanical Monster With The Delicate Touch 

In creating many of the effects, especially those in¬ 
volving miniature models of the various spacecraft, it was 
usually necessary to make multiple repeat takes that were 
absolutely identical in terms of camera movement. For 
this purpose o camera animating device was constructed 
with a heavy worm-gear 20 feet in length. The large 
size of this worm gear enabled the camera mount of the 
device to be moved with precise accuracy. A motorized 
head permitted tilting and panning in all directions. All 
of these functions were tied together with selsyn motors 
^0 that moves could be repeated as often as necessary 
in perfect registration. 

For example, let us assume that a certain scene in¬ 
volved a fly-by of a spaceship with miniature projection 
of the interior action visible through the window. The re¬ 
quired moves would be programmed out in advance for 
the camera animating device, A shot would then be made 
fc ot the spaceship miniature with the exterior properly 
lighted, but with the window area blacked out. Then the 
film would be wound back in the camera to its sync frame 
and another identical pass would be made. This time, 
however, the exterior of the spacecraft would be covered 
with black velvet and a scene of the interior action would 
be front-projected onto a glossy white card exactly filling 
the window area. Because of the precision made possible 
by the large worm gear and the selsyn motors, this exact 
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Moon Bus miniature on landing pod inside Ivnor crater if shown 
surrounded by 650-watt quartz "landing lights" which blaze directly 
into the lens* Moonscape was only a few feet wide, but built in 
forced perspective to create an effect of vast distance. 


dual maneuver could be repeated as many times as nec¬ 
essary. The two elements of the scene would be exposed 
together in perfect registration onto the same original 
piece of negative with all of the moves duplicated and 
no camera jiggle. 

Often, for □ scene such as that previously described, 
several elements would be photographed onto held-takes 
photographed several months apart. Since light in space 
originates from a sharp single point source, It was nec¬ 
essary to fake great pains to make sure that the light 
sources falling on the separate elements would match 
exactly for angle and intensity. 

Also, since the elements were being photographed onto 
the same strip of original negative, it was essential that 
all exposures be matched precisely. If one of them was 
off, there would be no way to correct it without throwing 
the others off. In order to guard against this variation in 
exposure very precise wedge-testing was made of each 
element, and the wedges were very carefully selected for 
color and density. But even with all of these precautions 
there was a high failure rate and many of the scenes 
had to be redone, 

“We coined a new phrase and began to call these 
Ve-don’tsY* says Kubrick, with a certain post-operative 
amusement, “This refers to a re-do In which you don't 
make the same mistake you made before," 


Filming the Ultimate in Slow Motion 

In the filming of the spacecraft miniatures, two prob¬ 
lems were encountered which necessitated the shooting 
of scenes at extremely slow frame rates. First, there was 


A one-man pod havers above port of the mother ship Discovery, 
Spherical front section of this 60-foot model was six Feet in diameter 
and was crowded with rear-projection equipment to flash window 
image* of astronauts inside the comportment. 




A compuler T i.eye-vbw of on astronaut presenting artwork for in 
spec lion. Subjective point-of-view from Inside tfie computer was 
achieved with Fairchild “bugeye 11 type extreme widu^cmgJe fens 
covering a field of almost 180 degrees. 


Artist s rendering of the giant centrifuge set built for the film by 
the Vickers-Armstrong Engineering Group, at a cost of $750,000. 38 
feet in diameter, it revolved at a rate of 3-miles-per*hour. In this 
scene o space-suited astronaut stands in the foreground while his 
partner does roartwork upside down. 



the matter of depth-af-field. In order to hold both the for- 
word and rear extremities of the spacecraft models in 
Sharp focus, so that they would look like full-sized vehi¬ 
cles ond not miniatures, it was necessary to stop the ap¬ 
erture of the lens down to practically a pin-hole. The 
obvious solution of using more light was not feasible 
because it was necessary to maintain the illusion of a 
single bright point light source. Secondly, in order to get 
doors, ports and other movable parts of the miniatures 
fa operate smoothly and on a ‘'large" scale, the motors 
dnvmg these mechanisms were geared down so far that 
the actual motion, frame by frame, was imperceptible. 

"It was like watching the hour hand of a clock," says 
Kubrick. We shot most of these scenes using slow expo¬ 
sures of 4 seconds per frame, and if you were standing 
on the stage you would not see anything moving. Even 
the giant space station that rotated at a good rote on 
the screen seemed to be standing still during the actual 
photography of its scenes. For some shots, such as those 
in which doors opened and dosed on the space ships, 
a door would move only about four inches during the 
course of the scene, but it would take five hours to shoot 
that movement. You could never see unsteady movement, 
if there was unsteadiness, until you saw the scene on the 
screen and even then the engineers could never be 
sure exactly where the unsteadiness had occurred. They 
could only guess by looking at the scene. This type of 
thing involved endless trial and error, but the final re¬ 
sults are a tribute to M-G-M’s great precision machine 
shop In England,” 

It's All Done With Wires — But You Can’t See Them 
Scenes of the astronauts floating weightlessly rn space 
outside the Discovery—and especially those showing 
Gary Lockwood tumbling off into infinity after he has 
been murdered by the vengeful computer — required 
some very tricky maneuvering. 

For one thing, Kubrick was determined that none of 
the wires supporting the actors ond stunt men would 
show. Accordingly, he had the ceiling of the entire stage 
draped with black velvet, mounted the camera vertically 
and photographed the astronauts from below so that 
their own bodies would hide the wires. 

We established different positions on their bodies 
for a Kip harness, a high-back harness and a low-back 
harness/* he explains, “so that no itiotter how they were 
spinning or turning on this rig^whefher feet-first, head¬ 
first or profile they would always cover their wires and 
not get fouled up in them. For the sequence in which 
the one-man pod picks Lockwood up in rfs arms and 
crushes him, we were shooting straight up from under 
h*m. He was suspended by wires from a track in the 
ceiling and the camera followed him, keeping him in 
the some position in the frame os it tracked him into 
the arms of the pod. The pod was suspended from the 
ceiling also, hanging on its side from a tubular frame. 
The effect on the screen is that the pod moves horizontal¬ 
ly into the frame to attack him, whereas he was actually 
moving toward the pod.” 

To shoot the scene in which the dead astronaut goes 
spinning off to become a pin-point in space took a bit 
of doing. “If we had actually started in dose to a six-foot 
man and then pulled the camera back until he was o 
speck, we would have hod to track back about 2,000 

Continued on Page 44& 
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FRONT PROJECTION 

Continued from Page 441 
was provided by covering almost the 
entire ceiling of the sound stage with 
a total of 1500 RFL-2 lamps* 

"Each of these lamps had its own 
individual switch so that we could 
maintain very delicate control of the 
foreground lighting/ 1 Kubrick points 
out* "This was necessary not only in 
order to match it with the background 
lighting, but also because the height 
of the set varied. In some areas the 
‘hills* were closer to the ceiling than 
the surrounding terrain. The indi¬ 
vidual switches made it possible to 
turn off any one light all by itself and 
to literally shape the light to the con¬ 
tours of the set. We could do this 
very, very quickly and with the great¬ 
est flexibility/’ 

While Brute arcs with straw-colored 
gels in front of them were used to 
provide a hint of modeling and re¬ 
lieve the basically flat effect, no at¬ 
tempt was made to create a strong 
point source suggesting direct sun- 
light. 

"There’s simply no really effective 
way to realistically simulate a single 
light source when you’re shooting 
such a huge area in a high lighting 
key/’ Kubrick explains, "but if you’re 
shooting for an effect of cloudy 
weather or spotty sunlight, you can 
match it perfectly to the background. 
And that kind of lighting looks better 
anyway, in my opinion, than full, di¬ 
rect, ‘Kodak Brownie* sunlight." 

The ghostly night scenes in the 
"Dawn of Man" sequence were pho¬ 
tographed by using basically the 
same techniques that are routinely 
employed for shooting day-for-nigh! 
exteriors in the true outdoors—-name¬ 
ly, a couple of stops of under-expo¬ 
sure and printing through a light blue 
filter. 

One stunning effect that invariably 
brings gasps from the audience was 
achieved quite unexpectedly and may 
be regarded as a sort of "bonus" to 
the production. During the prologue 
a lithe leopard is seen moving among 
the rocks. As the big cat turns its 
head full into camera its eyes seem 
literally to light up with a brilliant, 
fluorescent orange glow. The impact 
is startling. 

"A happy accident," shrugs Kub¬ 
rick. "I can only conjecture that the 
cat’s eyes must contain some sub¬ 
stance having a reflectivity similar to 
Continued on Page 456 
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Orion, a sleek, delta-winged aerospace plane whisks commuters be¬ 
tween Earth and a space station orbiting several hundred miles out. 



Space Station Five, a rotating spoked wheel supposedly 1,000 feet 
In diameter was actually an 8-foat miniature with air-cooled lights 
inside. 



Aires, a globular vehicle which carries passengers from the space 
station to the Moon has retractible tegs that extend for landing. 



The Moon Bus which zooms between the lunar base headquarters and 
the crater Claviui, is nostalgic of early Buck Rogers spacecraft. 



Giant space-voyager Discovery, represented as 600 feet long, was 
actually built to 1 10th stale. The fleet of highly detailed beautifully 
articulated spacecraft took a model-building crew many months to 
construct. 


FILMING “2001: A SPACE ODYSSEY" 

Continued from Page 444 

feet—obviously impractical,” Kubrick points out, "Instead 
we photographed him on 65mm film simply tumbling 
□ bout in full frame. Then we front-projected a six-inch 
image of this scene onto a glossy white card suspended 
against black velvet and, using our worm-gear arrange¬ 
ment, tracked the camera away from the miniature screen 
until the astronaut became so small in the frame that he 
virtually disappeared. Since we were re-photographing 
an extremely small image there was no grain problem and 
he remained sharp and clear all the way to infinity,” 

The same basic technique was used in the sequence 
during which the surviving astronaut, locked out of the 
mother ship by the computer, decides to pop the explo¬ 
sive bolts on his one-man pod and blast himself through 
the vacuum of space into the air-lock. The air-lock set, 
which appears to be horizontal on the screen, was ac¬ 
tually built vertically so that the camera could shoot 
straight up through it and the astronaut would cover with 
his body the wires suspending him. 

Firs! a shot was made of the door alone, showing just 
the explosion. Then an over-cranked shot of the astro¬ 
naut was made with him being lowered toward the cam¬ 
era at a frame rate which made him appear to come 
hurtling horizontally straight into the lens. The following 
shot was over-cranked as he recovered and appeared to 
float lazily in the air-lock. 

A Fascinating Ferris Wheel 

“2001: A SPACE ODYSSEY” abounds in unusual set¬ 
tings, but perhaps the most exotic of them all is the giant 
centrifuge which serves as the main compartment of the 
Discovery spacecraft and is, we are told, an accurate 
representation of the type of device that will be used to 
create artificial gravity for overcoming weightlessness 
during future deep-space voyages. 

Costing $750,000, the space-going “ferns wheel” was 
built by the Vkkers-Armstfong Engineering Group. It was 
38 feet in diameter and about 10 feet in width at its 
widest point. It rotated at a maximum speed of three miles 
per hour and had built into it desks, consoles, bunks for 
the astronauts and tomb-like containers for their hibernat¬ 
ing companions. 

Ali of the lighting units, as well as the rear-projectors 
used to flash readouts onto the console scopes, had to be 
firmly fixed to the centrifuge structure and be capable of 
functioning while moving in a 360° circle. The magazine 
mechanisms of the Super-Ponavision cameras had to be 
specially modified by Panavision to operate efficiently 
even when the cameras were upside down. 

“There were basically two types of camera set-ups used 
inside the centrifuge/' Kubrick explains, "In the first type 
the camera was mounted stationary to the set, so that 
when the set rotated in a 360° arc, the camera went right 
along with it. However, in terms of visual orientation, the 
camera didn't 'know’ it was moving. In other words, on 
the screen it appears that the camera is standing still, 
while the actor walks away from It, up the wall, around 
the top and down the other side. In the second type of 
shot the camera, mounted on o miniature dolly, stayed 
with the actor at the bottom while the whole set moved 
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past him. This was not as simple as it sounds because, 
due to the fact that the camera had to maintain some 
distance from the actor, it was necessary to position it 
about 20 feet up the wall—and have it stay in that posi¬ 
tion as the set rotated. This was accomplished by means 
of a steel cable from the outside which connected with 
the camera through a slot in the center of the floor and 
ran around the entire centrifuge. The slot was concealed 
by rubber mats that fell back into place as soon as the 
coble passed them/' 

Kubrick directed the action of these sequences from 
outside by watching a closed-circuit monitor relaying a 
picture from a small vidicon camera mounted next to the 
film camera inside the centrifuge. Of the specific lighting 
problems that had to be solved, he says; 

“It took a lot of careful pre-planning with the Lighting 
Cameraman, Geoffrey Unsworth, and Production Designer 
Tony Masters to devise lighting that would look natural, 
and, at the same time, do the job photographically. All 
of the lighting for the scenes inside the centrifuge come 
from strip lights along the walls. Some of the units were 
concealed in coves, but others could be seen when the 
camera angle was wide enough. It was difficult for the 
cameraman to get enough light inside the centrifuge and 
he had to shoot with his lens wide open practically all 
of the time/ 1 


ed as a prime example of the auteur approach to film- 
making—a concept in which a single creative artist is, in 
the fullest sense of the word, the author of the film. In 
this case, there is not the slightest doubt that Stanley Ku¬ 
brick is that author. It is his film. On every 70mm frame 
his imagination, his technical skill, his taste and hrs ere* 
ative artistry are evident. Yet he js the first to insist that 
the result is a group effort (as every film must be) and to 
give full credit to the 106 skilled and dedicated crafts* 
men who worked closely with him for periods of up to 
four years. 

Among those he especially lauds are: screenplay co-au* 
thor Arthur C. Clarke, Cinematographers Geoffrey Un- 
sworth and John Alcott, and Production Designers Tony 
Masters, Harry Lange and Ernie Archer. He also extends 
lavish praise to Special Effects Supervisors Wally Veevers, 
Douglas Trumbull, Con Pederson and Tom Howard. 

The praise, it would seem, is not all one-sided, M-G-M’s 
Post-production Administrator Merle Chamberlin worked 
with Kubrick for a total of 20 weeks, both in London and 
in Hollywood, on the final phases of the protect, A man 
not given to rash compliments, Chamberlin has this to say 
of the endeavor^'‘Working with Stanley Kubrick was a 
wonderful experience—a tremendously pleasant and edu- 
cational one. He knows what he wants and how to get it, 
and he will not accept anything less than absolute per* 



MACHINE MURDERS MAN IN SPACE! The one-mon pod. egged on by neurotic computer, grabs unsuspecting astronaut in it* metallic arms, kills him 
and flings him into space. In order to operate arms it was necessary to have a team of ten men working levers in closest co-ordinotion at o 
control console. Separate technicians each controlled fingers, hands, forearms, etc. Both the astronaut and the pod were suspended from black 
velvet-draped ceiling with camera shooting up vertically $o the! wires supporting them would be concealed. Astronaut used a variety of harnesses 
to change body position, required bottled oxygen to breathe, and was moved toward pod on overhead track. In the film the pod appears to he 
doing the moving os it attacks him. 


Cinematographer Unsworth used an unusual approach 
loward achieving his light balance and arriving at the 
correct exposure. He employed a Polaroid camera loaded 
with ASA 200 black and white film (because the color 
emulsion isn't consistent enough) to make still photographs 
of each new set-up prior to filming the scene. He found 
this to be a very rapid and effective way of getting an 
instant check on exposure and light balance. He was 
working at the toe end of the film latitude scale much 
of the time, shooting in scatter light and straight into ex¬ 
posed practical fixtures. The 10,000 Polaroid shots taken 
during production helped him considerably in coping with 
these problems. 

“Film-making” In The Purest Sense Of The Term 

To say that “2001: A SPACE ODYSSEY” is a spectacu¬ 
lar piece of entertainment, as well as a technical tour de 
force, is certainly true, but there is considerably more to 
it than that. 

In its larger dimension, the production may be regard- 


fection. One thing that surprised me is his complete lack 
of what might be called 'temperament/ He is always calm 
and controlled no matter what goes wrong. He simply faces 
the challenge with incredible dedication and follows it 
through to bis objective. He is a hard taskmaster in that he 
holds no brief for inefficiency—and it has been said that 
he knows nothing of the proper hours for sleeping-—but 
he is o fantastic film-maker with whom to work. I have 
been privileged to work very closely with David Lean on 
‘DOCTOR ZHIVAGO, 1 with John Frankenheimer on ‘GRAND 
PRIX/ with Michelangelo Antonioni on ‘BLOW-UP* and 
with Robert Aldrich on ‘THE DIRTY DOZEN*—all terrific 
people and wonderful film-makers. But as a combination 
of highly skilled cinema technician and creative artist, 
Kubrick is absolutely tops/^ 

From my own relatively brief contact with the creator 
of “2001: A SPACE ODYSSEY” I would say that this praise 
is not over-stated, for Stanley Kubrick, Film Author, epito¬ 
mizes that ideal which is so rare in the world today: Not 
merely “Art for the sake of Art”—but vastly more impor¬ 
tant, “Excellence for the sake of Excellence.” ■ 
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EASTMAN FILMS 

Continued from Page 426 
new film used in the some circum¬ 
stances, the aperture would be set at 
f/5,6. The picture exposed with 
Type 5251 should be in sharp focus 
between eight and 13 feet. With the 
new film, exposed under the same 
conditions, the area of sharpness is 
between seven and a half feet and 
15 feet- 

Increased depth of field, however, 
is only a part of the story of what the 
new color negative film should mean 
to motion picture productions crews. 
It also offers an opportunity for cam¬ 
eramen to shoot on-location scenes 
earlier in the morning, later at night 
and in bad weather. Since the film 
is faster, you can translate the add¬ 
ed speed into an ability to work with 
less light far more realistic location 
coverage. 

Thus, those motion pictures that 
count upon a true depiction of the 
early morning hours and/or dusk for 
the sake of reality can now more 
safety be considered for color film* 
The same is true for location-made, 
rainy day scenes. This is a particular¬ 
ly significant change when you recall 
that only a short while ago certain 
types of dramatic scenes required the 
use of a black-and-white film. The 
implications reach all the way to the 
story development level: Because of 
the increased speed of the new nega¬ 
tive color film, script writers will be 
able to call for scenes that were pre¬ 
viously impossible to realistically 
achieve in color. 

In television there are many pro¬ 
duction situations where you may 
want to take advantage of the faster 
film speed by opening your aperture 
wider. Cost savings could be sub¬ 
stantial. The toss in depth of field 
which would be evident on a the¬ 
atrical screen, of course, would be 
less obvious viewed over the televi¬ 
sion system. 

A related advantage to the lower 
lighting power requirements, of 
course, Is the fact that actors and ac¬ 
tresses will be able to work under 
lower lighting levels which naturally 
will radiate less heat. 

In the end it could mean less actor 
and actress fatigue, fewer makeup 
changes, and thus more efficient 
shooting schedules and better per¬ 
formances. For these reasons alone, 
theatrical producers might be tempts 
Continued on Page 466 



SOON PAYS FOR ITSELF 

Save processing costs and valuable time with the Houston 
E-16-8-30. Develops super 8mm or 16mm Ektachrome at speeds 
up to 20 feet per minute. Fully automatic, simple goof proof 
operation. Each cycle precisely timed and all temperatures 
rigidly, automatically controlled to meet Kodak requirements. 

Uses standard Kodak chemicals. Many exclusive features includ 
ing Houston Tendency Drive, the finest made. Eliminates film 
breakage and scratches. About 8 ft. tong. Priced far below any 
comparable machine. Send for brochure. 

A complete line of processors for: 

* B&W MEG,, P05. & REV. * FKTAGHRQMF 

* KOOAmOME* K0DAC0LGR* ANSCOCHROM* 

* Super-Srnm ■ lEmm * 35mm * 70 mm 

HOUSTON PHOTO PRODUCTS, INC, 

655 E. 20th St. Yuma, Ariz. 85364 
Phone: (602) 782-3677 

A Tradition of Excellence since J9S2 
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“2001” SPECIAL EFFECTS 

Continved from Page 419 
the finished results* Basic construction 
was of wood, fiberglass, plexiglass, 
steel, brass, and aluminum. The fine 
detailing was made up of specially 
heat-formed plastic cladding, flexible 
metal foils of different textures and 
thicknesses, wire, tubing, and thous¬ 
ands of tiny parts carefully selected 
from hundreds of every conceivable 
kind of plastic model kit, from box¬ 
cars and battleships to airplanes and 
Gemini spacecraft. A delegation from 
the production was sent to an inter¬ 
national model exhibition in Germany 
to select the best kits available* 

Every minute facet of each model 
had to be perfect, so that photogra- 
pby would not be restricted in any 
way, and during shooting the cam¬ 
eras came relentlessly close with no 
loss of detail or believability. 

Each spacecraft was built to a 
scale which best suited that particular 
model, without any particular regard 
to scale relationship between models. 
Only the Discovery spacecraft and the 
pod were an the same scale, since 
they had to work so closely together* 
Very tricky calculating had to be done 
for the approach of the Orion space¬ 
craft to the space station because 
both models couldn't be built to the 
same scole. Roughly, the Orion was 
three feet long, the space station 
eight feet in diameter, the Aries two 
feet in diameter, the Moon rocket-bus 
two feet long, and the Discovery fifty- 
four feet long with a thirteen-inch di¬ 
ameter pod. The main “command 
module 1 ’ ball of Discovery was six 
feet in diameter, and for long shots 
another complete model of Discovery 
wos built to a length of fifteen feet. 
All moving parts on the models were 
motor driven and extremely geared- 
down since most shooting was at a 
very show rate due to the necessity 
for stopping down to small lens aper¬ 
tures to obtain maximum depth-of- 
field* 

The Moon terrain models required 
considerable depth-of-field also, and 
in order to keep the distance from 
foreground to infinity within a facusa- 
ble range, they were built with ex¬ 
tremely forced perspective* Detail 
was graduated from very large fore¬ 
ground rocks and rubble to tiny 
mountain peaks and plains on the 
horizon in a total actual depth of 
about five feet* To reproduce in mod¬ 
el form exactly whot a drawing re- 
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EDITING 
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PROJECTORS 
SOUND EQUIPMENT 
CLOSED CIRCUIT TV 
VIDEO TAPE 
ACCESSORIES 


What do State Farm Insurance , 
Graphic Films and 
the University of Illinois 
have in common? 

Each has had a sound system installed to meet their 
individual requirements by Behrend's engineers* State 
Farm Insurance, Bloomington* Illinois, leases a com* 
plate sound system on a three-month rental for their 
"road show 11 sales meeting that travels around the 
country and plays to their agents. Graphic Films of 
New Haven* Connecticut renls their sound system on 
an annual lease* and the University of Illinois, Urbana, 
has purchased their second sound installation from 
Behrend's* Put Dehrends experience and versatility to 
work for you* too! Come in, call or use your Behrend's 
catalog. 


BRANCHES 

9930 Gteenfitfoi Road, Detroit 
(313) SR 3*3990 

JB 1 Mam Street * Mtrrtphli 
(901) 948-0456 



161 €, GRAND AVE, 
CHICAGO. ILLINOIS 60611 
(312) 527-3060 
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BACK ISSUES OF 
AMERICAN CINEMATOGRAPHER 
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EDITORIAL SERVICES 
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ANN ARBOR, MICHIGAN 48106 
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MU 8-0263 
New York City 
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Selsyn driven, rotating plate projectors mount¬ 
ed cm "Jupiter machine** rig. 


As the black monolith vanishes in¬ 
to a strangely symmetrical alignment 
of Jupiter and its moons, the camera 
pans up and the "Stargate" en¬ 
gulfs the screen. For this infinite cor¬ 
ridor of lights, shapes, and enormous 
speed and scale, l designed what I 
called the Slit-Scan machine. Using 
a technique of image scanning as 
used in scientific and industrial pho¬ 
tography, this device could produce 
two seemingly infinite planes of ex¬ 
posure white holding depth-of-frefd 
from a distance of fifteen feet to one 
and ane-half inches from the lens at 
an aperture of F 1,8 with exposures 
of approximately one minute per 
frame using a standard 65mm Mitch¬ 
ell camera. 

After the Stargate, there follows a 
series of fantastically delicate, appar¬ 
ently astronomical cataclysms. The 
images implied exploding stars, vast 
galaxies, and immense clouds of in¬ 
terstellar dust and gas. Without re¬ 
vealing too much detail, I'll merely 
say that these effects involved the in¬ 
teractions of certain chemicals within 
a camera field of a size no larger 
than a pack of cigarettes. 

The final series of shots before 
Kfeir Dullea ends up in his unusual 
predicament were done by shooting 
some fairly unusual aerial scenes, and 
then juggling the color filters in the 
YCM duping process. It took months 
of experimentation to find the key to 
this technique. 

f The live action sequences in 


BEHIND THE CAMERAS 

Continued from Page 400 

WALTER LASSAUYi “The Adding Machine"; 
color, shooting in England. 

PIETRO PORTALUPI, A$Ct "The Story of □ 
Woman"; color, shooting in Italy, 

WILLIAM CLOTHIER: "The Hellfighters**j Techni- 
color and Panavlsion, shooting in Houston. 
WILLIAM MARGULIES. ASC; ‘An Angel In My 
Pocket", Technicolor, 

ELLSWORTH FREDRICKS, ASC: "Wylie**, Techni 
color. 

GERRY FISHERi "Secret Ceremony", color, 
shooting in London, 

Walt Disney 

EDWARD COLMAN, ASC: "The Love Bug", 
Technicolor. 

Warner Brothers 

CLAUDE RENOIR: "The Madwomen of Chaillofi 
A Commonwealth United Carp, Film Prods., 
Technicolor, shooting In Nice. 

LUCIEN BALLARD: "The Wild Bunch"i Pana- 
vision and Technicolor, shooting in Mexico. 
PHILIP LATHROP, ASC: "The Illustrated Mon"; 
Technicolor, 

ARTHUR GRANT: "Dracula Has Risen Ftom the 
Grave*, Hammer-Warner-? Arts; color, Wide^ 
screen, shooting at Pine wood, London, 

BILL BUTLER: "The Rain People", Widescreen, 
Technicolor, crass-country shooting schedule, 

Wylde Films N.Y.C. 

WILLIAM STORE, ASC * 



From Sims & Sawyer 


EASY 

VISUAL CONTROL 


E-Z-SEE ZOOM SCALES are synonymous 
with easy viewing, With these new data 
rings, you don't have to move to the 
front of the camera to see! From your 
viewing position, you have a convenient, 
clear and enlarged view of both dia¬ 
phragm and focusing controls. $59.50 



SUPER WIDE 



CUSTOM GROUND, INDIVIDUALLY BENCH 
TESTED ON KINOPTIK COLLIMATOR 
UNCONDITIONALLY GUARANTEED 

—/■-—SYMBOL OF 
KINOPTIHi OPTICAL EXCELLENCE 


ACK-6S 

ft karl heitz 979 Third ***"■*• 

v /hum irau. Htw Yttrt Kr im2 

m2) 421 5230 

Please send □KINOPTIK lenses especia lly 

details on: ... . 

□ KINOPTIK Collimator 

Name .... Prof... 


BIRNS & SAWYER, INC. 

6424 Spirit Monks Bltd. 

Los Angeles. CA 90038 ■ (213) 464 -5166 
Rentals: 1014 N. Vine, Los Angela, Calif, 


Firm 

. Title, 

Street 

.,,TeL. 


State 

City ... 



AMERICAN CINEMATOGRAPHER. JUNE. 1968 


453 






















Prectau He Ei&tiM Eourkm 



NEW “PRECISION” F 
FILM EDITOR 


"PRECISION" MODEL 800 RL OPTICAL MAGNETIC SOUND Wn , Bl Bnrl „ M ,„ 

READER, shown mounted on a base with a "Precision” Model J r " ionnn 

S-16 mm Jr Viewer to obtain perfect lip-sync matching of pic- B ase . M odel1 TOO 59 50 


Magnetic 
film and 
tape 
sound 
reader 


Model 700 

$198.00 



Optical 

Magnetic 

Sound 

Reader 


Model 800 

$259.50 



Optical 

Sound 

Readers 


Model 600 RL 

$195,00 





F.O«B. Fac. 


Model 600 

$165.00 


All Prices ere Subject to 
Change Without Notice 



Send for Free Literature, 


|il PRECISION LABORATORIES 

DIVISION OF PRECISION CINE EQUIPMENT CORPORATION 

894 East, 51st Street Brooklyn N.Y. 11203 


16mm & 35mm Services 
Complete Film Productions 
Cinematography 

Complete productionsor random footage 

Film Editing 

DAVID E. LANCER PRODUCTrONS 

1500 Elmwood * Cleveland, Ohio 44107 • Phone (216) 221-5941 


"2001" involved so many different 
trick sets, rear projections, and stunts, 
that the only approach to writing 
about them is to handle each in the 
order in which it occurs in the film. 
Filming of the “Dawn of Man" se¬ 
quence took place entirely on only 
one stage at the studio. Distant 
backgrounds for all the action were 
front-projected eight-by-ten Ekta* 
chrome transparencies, using proba¬ 
bly the largest front-projection device 
ever made, and constructed specially 
for "2001," The projector consisted 
of a specially intensified arc source 
with water-cooled jaws to hold the 
oversized carbons, special heat-ab¬ 
sorbing glass, giant condensing 
lenses which would occasionally shat¬ 
ter under the intense heat, special 
eight-by-ten glass plate holders and 
positioning mounts, an extremely deli¬ 
cate semi-silvered mirror, and a spe¬ 
cially built nodal point head so that 
the camera could pan, tilt r and zoom 
without fringing of the image. ' 

To camouflage the varying light 
transmission rates between rolls of 
the front projection screen material on 
the giant 40- by 90-foot screen, the 
material was cut up into small, irregu¬ 
lar pieces and pasted up at random 
so that slight variations in the trans* 
mission rates would merge with cloud 
shapes or be lost altogether in bril* 
liant sunlight effects. Since the screen 
occupied an entire wall of the stage, 
and the front-projection rig was deli¬ 
cate and cumbersome, the sets were 
built on a giant rotating platform 
which covered most of the stage 
floor. Widely varying camera angles 
could then be obtained with no move¬ 
ment of the screen, and little move¬ 
ment of the projection rig. 

During the testing of this front-pro¬ 
jection system, it was found that the 
intense light and heat being poured 
through the transparency would burn 
off layers of emulsion in a matter of 
minutes. Additional heat filters were 
installed but the only real solution 
was to expose the pfote only during 
the critical moments fhat the camera 
was running. Duplicate plates were 
used for various line-ups, tests, and 
rehearsals. Even with such on intense 
light source, the long throw from pro¬ 
jector to screen required lens aper¬ 
tures of around F 2, 

The first live action shots in the 
space sequence took place on board 
the Or/on spacecraft during its jour« 
ney to the space station. For long 

Continued on Pago 459 
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ROSTER OF FESTIVALS 

Continued from Page 455 

matter of film classifications and bring 
about clearer definitions as to how 
films should be classified. This be¬ 
comes increasingly more important as 
the number of film entries grows and 
pre-screening sessions must be held. 
Pre-screening by film classifications or 
groups of subject matter rs about the 
only way such a task can be accom¬ 
plished* 

Association members are also cur¬ 
rently considering o method of ex¬ 
changing lists of film-makers so that a 
wider group of them can be made 
aware of the various festivals around 
the world. 

Another suggestion soon to be pre¬ 
sented to the group is a system of 
merit awards to be given to top film¬ 
makers, possibly on some internation¬ 
al basis, but this may be a year away. 

Most important of all, the Associa¬ 
tion has brought the sponsors of ama¬ 
teur film festivals closer together in 
their thinking, and through correspon¬ 
dence they have been able to meet 
one another and exchange common 
problems. 

One of the most important prob¬ 
lems the Association hopes to solve, 
or at least to ease to some degree, is 
the matter of often strict customs reg¬ 
ulations. Some countries allow com¬ 
parative freedom to films coming into 
the country for the purpose of enter¬ 
ing a film festival, subsequently to be 
returned to their makers, while other 
countries will hold up a film for a 
week or more to determine if it is in 
any way objectionable. Some coun¬ 
tries charge o small duty on such 
films, even though they are merely 
being loaned for cultural purposes 
and will be returned to their owners 
within a few weeks. 

Headway on this problem is slow 
and will require patience and endur¬ 
ance, but it is a good example of the 
tough problems the Association is 
facing and shows what is being done 
and what will be done through the 
alliance of the amateur film festivals 
qf the world. 

Officers of the Association consist 
of a President and a Vice-President. The 
terms are for two years, and no officer 
can succeed himself. The two officers 
cannot reside in the same country. 
The president, if he wishes, may ap¬ 
point a secretary. 

Each member festival appoints one 
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Another Savings Special from 
HOLLYWOOD CAMERA COMPANY 


HOUSTON FEARLESS RAPID SPRAY 



FILM PROCESSOR 

Exceptionally high speed processing 
of 16mm or 35mm black and white 
motion picture film is fully automatic 
with the Houston Fearless Model 
S16/35NP175 Rapid Spray Film Proc¬ 
essor. Positive film can be processed 
at a rate up to 150 feet per minute. 
Negative film up to 100 f.p.m. The 
complete processing cycle from dry 
to dry film at max. speed is less than 
five minutes. 


• SPRAY PROCESSING 

The remarkable processing speed of this ma¬ 
chine is wade possible by brgft-imptogement 
spray application of the developing solution, 
fix and wash as well us impingement drying. 
An entirety new. improved spiay bar in each 
of the three chambers assures uniform proc- 
ossing of all types of black and white films 
tinder all conditions of speed and temperature. 
Developing spray operation is followed by a 
water rinse. 

0 DARKROOM LOADING 

The machine Is normally installed with the 
loading fable and load accumulator in a dark 
room and with the processing and drying 
sections projecting through a wail panel into 
a lighted room for convenient daylight oper¬ 
ation. 

G DIRECT FILM DRIVE 

The film drive is wi!h direct, positive sprock¬ 
ets, No bells or clutches or interdependent 
clutch adjustments. Each processing compart' 
men! is equipped with an individual, seated 
gear box drive employing sealed hall hearings 
for minimum lubrication arid long life. A 
chain drive connects the top horizontal drive 
system with the drive motor. Speed is in¬ 
finitely variable at constant torque from 
20 to 175 f.p.m. Ail sprockets and rollers 
are combination 16 35mm type, 

O ACCURATE TEMPERATURE CONTROL 

Temperature control for developer and fix 
solti I ions is sensitive ‘'Thermister 1 type. 
Sensing and indicator probes are located as 
close as possible to spray system for most 
accurate conlroL holding temperature auto¬ 
matically to within t Vk* F. Efficient re¬ 
frigeration unit is built h. 

™ T «=-S3S.00fl.00 


• IMPROVED AIR SQUEEGEE 

New type two-station, tsar-drop shaped air 
squeegees installed after final spray-wash do 
a fast, thorough job of removing excess water. 

• EASY THREADING 

UqukMight doors on all spray chambers are 
large enough to allow convenient access for 
easy threading. Load and take-up accumulators 
have been designed for ease of threading and 
maintenance. Automatic swilcb assures posi¬ 
tive action for film lock. 

• AUTOMATIC tension control 

Take-up torque motors provide completely 
automatic film tension control without any 
operator adjustment for 3,000 or more feet 
of film. 

€> ELECTRIC TACHOMETER 

Accurate speed indication, essential in high 
speed, high temperature processing, pro¬ 
vided by an electric tachometer. 

• STAINLESS STEEL CONSTRUCTION 

Corrosion-resistant Type 316 stainless steel 
throughout for long life and easy maintenance. 
Access panels are provided for convenient 
servicing of all mechanical components. 
Mounted on a stainless steel 2" x T' chan¬ 
nel frame for solid support and maximum 
rigidity. 

» FILM QUALITY 

Exhausive tests and surveys of HF spray ma¬ 
chine Installations have proven that archival 
quality (,005 mg. $q, in. of residual, or bet¬ 
ter) is obtained, 

HOLLYCAM PRICE . AAA 

Like New $14,000 


WE BUY, SELL, TRADE, RENT AND REPAIR ALL EQUIPMENT 



Ml prlctt f.flui, pi«it, tquijmurt 
mil !Ht*d a nm, of tKpmirtioMd li 
mil) HMr pl»M. «r 3*% 


M y m cribn mUoind rre-n tin rjtea fin™. 

683 8 SUNSET BLVD., HOLLYWOOD 28, CALIF. HO 6-1318 


of its staff to serve as a representa¬ 
tive to the Association, and through 
this representative the member festi¬ 
val casts its vote in Association af¬ 
fairs. The officers are elected from 
this group of festival representatives. 
Current president is George W. Cush¬ 
man, FPSA r of the U.5.A. Vice-presi¬ 
dent is Roy D, Charlton of Australia, 

The purpose, os written !n the As¬ 
sociation's Constitution, best sums up 
the aims of the organization and is as 
follows* l( , , .to stimulate participation 


in amateur film festivals, to unify rules 
and regulations thus eliminating con¬ 
fusion in the minds of the contestants, 
to cooperate with member festivals 
and assist in solving common prob¬ 
lems, and to maintain the highest pos¬ 
sible ideals fn conducting film festi¬ 
vals.' 1 

Inquiries pertinent to the activities 
of the Association should be ad¬ 
dressed to: International Association 
of Amateur Film Festivals, Box 4034, 
Long Beach, California, USA, 90804. ■ 
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This 
Eclair 
camera 
is 

different. 


FRONT PROJECTION 

Continued From Page 445 

that of the 3M materia! used on our 
screen, because the eyes picked up 
the front-projected light and reflect¬ 
ed it almost as brightly as the screen 
itself/ 1 

X In order to utilize the full scope of 
the front-projection screen, the nor¬ 
mal shooting combination paired a 
75mm lens on the film camera with a 
14-inch lens on the 8 x 10 projector. 
However, it was possible, by "cheat¬ 
ing’ 1 a bit, to record scenes with an 
even wider scope. This was accom¬ 
plished by using a 50mm lens on the 
’ camera and extending the sides of 
the composition beyond the limits of 
the screen with foreground elements 
such os o boulder or o river bank. 

There Is no doubt that the super¬ 
lative quality of the front-projection 
sequences in "2001 : A SPACE ODYS¬ 
SEY" will lead to o widespread adop¬ 
tion of the technique within the film 
industry, "In my opinion it will revo¬ 
lutionize what we used to call ‘trans¬ 
parency photography' because of its 
great flexibility and scope," com¬ 
ments M-G-M Post-production Ad¬ 
ministrator Merle Chamberlin, "Be¬ 
cause it affords the capability of pro¬ 
jecting a sharp, clear background on¬ 
to such a huge screen, it will be pos¬ 
sible to achieve tremendous produc¬ 
tion value at a relatively low cost. 
You can create almost any locale 


*PRECHECKED by experts for precision 
operation before delivery to you. Lenses 
focus and track, dimensions exact, 
optics clean, magazines tested, motor 
speed on-the-nose. RIGHT—from the 
first time you set it up. 

* QUIETER because Victor Duncan 
designed this zoom motor for sound 
work. NO OTHER zoom motor runs as 
quietly—NO OTHER zoom motor gives 
you this complete speed range without 
changing gears or battery voltage. 

* CUSTOM accessories which make this 
Eclair a cozy, most comfortable extension 
ot the cameraman's Intentions. Like the 
Victor Duncan grip that makes hand-held 
shot practical. Or the tape hook for 
convenience. We T U even supply a Victor 
Duncan-built follow focus unit, if you like. 

Reserve this 
different Eclair, 
the Victor Duncan Eclair 
earners, for your own 
use. Give us a caff. VICT OR 

it isn't available Q UWCAN, 

anywhere else. 11\1 Q „ 

CAMERA SPECIALISTS * RENTALS 
* REPAIR SERVICE * SALES 

250 PIOUETTE DETROIT MO. 46202 |313) 874-2333 
155 E. OHIO ST. CHICAGO, ILL BUSH \M) 3219408 


quite realistically right on the sound 
stage, and march o whole army 
through it if you choose—in one door 
of the stage and out the other." 

Already the process is being used 
in the production of another M-G-M 
super-spectacle, "WHERE EAGLES 
DARE," which is currently shooting in 
London, and Special Effects expert 
Tom Howard is adopting it to the use 
of moving backgrounds by devising a 
special 65mm motion picture move¬ 
ment that will accommodate a frame 
20 sprocket holes wide. This move¬ 
ment will transport the film horizon¬ 
tally (much in the manner of Vista- 
Vision) and will moke possible the 
front-projection of a very large and 
clear motion picture scene to be used 
as a background. 

If for no other reason than this, the 
production of "2001" might be con¬ 
sidered a cinematic milestone — but 
there are a great many more rea¬ 
sons! \V ■ 

HERB A. UGhTMAN 



Another 


F&B/CECO 


Exclusive} 


TV RETICLE forthe 

ANGENIEUX12mm-120mm Zoom Lens 



A must 
for 

television 

filming 


Installed In your l£mnH20mrn Angenieu# 
zoom lens* this new reticle provides an accurate 
TV frame while the cameraman sees the full field 
of view. Hot a mask, but a piece of precision 
etched, ground optical flat glass, ft outlines a 
perfect TV frame within the full field, with no 
less of resolution or brilliance* 


The four corners of the standard projection aper¬ 
ture frame are also engraved on the glass face, 
while the excess viewing field on all sides of the 
reticle shows the action just outside the frame* 


Price $75.00 

includes Installation on your lens 
Aval fa We immedlatefy-Send your lens in now. 


F&B/CECO; iss, 

(2121JU G-1420- Cable CWEQUIP -Telex 1-25497 


7051 Santa Monica Blvd., Hollywood, calif. 90038 
( 213 ) 489-3601.. . .Tele*; 67*4536 


51 E. 10th Ave„ Hialeah, Fla. 33010 (305)386-4604 

Branchni In: Washington,. tJ.C. I Mliri* | N*w Orton nt i Cleveland 


SOUND FOR YOUR B0LEX! 



NEW 

Lightweight* inexpensive, high-quality mag¬ 
netic SOT unit converts ony HI6 Bole* ho 
sound. Excellent perform once meets pro¬ 
fessional standards. 

•Operates with the camera spring motor or 
standard electric motors. 

•Simple installation, 

*28 frames advanced sound insure lip- 
sync playback on ail standard magnetic 
Him projectors. 

Far detailed information, write to: 

VAN DER LEELIE FILM SYSTEMS 

P.O. Bax 8092 

Universal City, Calif., U.S.A. 9T604 

VAN DER LEELIE FILM SYSTEMS 

KO. Box 283 
Parramatta, N.S.W. 

Australia 
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WHAT’S NEW 

Continued From Page 407 



Spectra Introduces New 
Screen Brightness Meter 

Because of high precision, low cost 
and compact size, the SPECTRA 
Screen Brightness Meter should prove a 
most popular photometer for many in¬ 
dustrial applications. It was designed 
and engineered especially for the 
measurement of motion picture screen 
brightness to be mounted in the port 
of the projection booth beside the 
projector. 

The instrument is essentially o high 
precision 1 Vz° Spot Meter consisting 
of a photomultiplier tube, arv objective 
tens and a viewfinder. If has a 5° 
viewing angle and in the center of 
the field is a circle defining the \ ] A° 
measuring angle. Brightness is indi¬ 
cated in foot-Lamberts on the 2 Vi inch 
meter-scale. 

Basic full scale reading is 0 to 25 
fL* Optical attenuation, controlled by 
a ronge wheel, provides two addi¬ 
tional higher ranges, 0 to 250 fL and 
0 to 2500 fL, 

The SPECTRA Screen Brightness 
Meter Is powered by two commonly 
available 4.2 volt mercury batteries, 
needs no external power source, 
weighs 4 Vj pounds and measures 7" 
x 5 Va " x 3". The fio*b* price is 
$443.00. 

• 

Zoom Lens Now Available For 
Kalart Victor 16mm Sound 
Motion Picture Projectors 

Victor Animatograph Corporation, a 
division of The Kalart Company, Inc., 
PlainvMIe, Connecticut, has announced 
the addition of a new Zoom Lens ac¬ 
cessory for its models 65, 70, 70-MC3 
and 75 Series 16mm sound motion 
picture projectors. 

The new Zoom Lens will provide full 
screen projection at any distance for 


FILMLINE Processors are 



They work continuously, without downtime, maintenance prob- 
!ems or lost film. Unmatched reliability and quality have been 
characteristic of ail Fitmline processors since 1947. 

Filmlines exclusive Overdrive Film Transport System guarantees 
100% performance. 

CAN YOUR OPERATION AFFORD ANYTHING LESS? 


There's a Sensibly Priced Filmline processor for every Need — 
Portable , , . Spray . , * Color. Here's a partial listing: 


Model 

Film Type 

Process 

Film Size 

Speeds 

R-15TC 

Rev. & Neg Pas. 

sm 

16mm 

15FPM 

RTS 

Rev, & Neg Pos, 

B&W 

16mm 

85-125FPM 

R 36 

Rev. & Neg Pos. 

B&W 

16mm 

36 72FPM 

R 60S 

Rev. & Neg Pos. 

8&W 

16mm | 

60 1OOFPM 

NF36 

Neg Pos, 

B&W 

16mm 1 

90FPM 

S 150 

Neg Pos. 

B&W Spray 

16 35 

160FPM 

FE 30 

Ektachrame 

Color 

16mm 

30FPM 

FE-50 

Ektachrome 

Color 

] 6mm 

50FPM 

FE-1Q0 

Ektachrome 

Color 

16 or 16 35 

10OFPM 

F EC 100 

Eastman Neg Pos 

Color 

16 or 16 35 

1OOFPM 

EEC'150 

Eastman Neg Pos 

Color 

16 or 16 35 

150FPM 

FEC-200 

Eastman Neg Pos. 

Color 

16 or 16 35 

200FPM 

EEC 300 

Eastman Neg Pos 

Color 

16 or 16 35 

300FPM 


Custom Units Buiit To Specification for Any Installation 

PARTIAL LIST OF 
RECENT INSTALLATIONS: 

Byron Motion Pictures. Capital Film La- 
boratories T Color Service Company. De 
Luxe Laboratories, Genera! Film Labora- 
tones, Guffanti Film Laboratories. 

Movielab. Pathe Laboratories. Precision 
Laboratories 


For literature write: AJ-68 



varying screen widths, and adds 
greater versatility and flexibility to 
the projectors. It is a boon to those on 
limited budgets who cannot afford the 
different lenses necessary when 
changes in projection distance are re¬ 
quired, it fits KALART/VICTOR projec¬ 
tors without any modifications and is 
interchangeable with standard tenses. 
The KALART/VICTQR Zoom Lens pro¬ 
duces o full screen picture without 
moving either the screen or the pro¬ 
jector, Picture clarity and brightness 
is greatly improved by use of this 


zoom lens. 

The Zoom Lens has a focal length 
of 35mm (1.38") to 60mm 12*36") and 
a speed of F/1,5. Light transmission is 
constant at any position, and the im¬ 
age quality is excellent at all dis¬ 
tances. List price is $89.50* 

The Zoom Lens is available at KAL¬ 
ART VICTOR dealers. Further informa¬ 
tion or a demonstration con be ob¬ 
tained by writing The Victor Animato¬ 
graph Corporation, o division of The 
Kalart Company, Inc., Plainville, Con¬ 
necticut 06062, 
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)□ 

All you need to make a film 
is a Bolex and a lens. 

□ 


All you need to make a film 
is a Bolex and a lens. 



□ 

O 

D 


And since Bolex is a system as well as a 
camera, you can choose just ihe righl 
Bolex and just Ihe right lens for your 
particular educational purposes. 
Whether you're filming a psychological 
experiment, making a teaching trim, 
demonstrating a physics principle, or 
teaching film making, Bolex is the most 

practical, the most beautifully uncom¬ 
plicated. and the most completely so¬ 
phisticated system, for Ihe price, thal 
exists today. You can add a magazine 
to the Bolex Rex-5 for 12 minutes of 
uninterrupted shooting. You can have 
synchronous sound. You can zoom or 
stay put with a last wide angle lens. 

You can accommodate a Bolex for 
macro or micro cinepholography, You 
can use the Bolex hand held, or mount 
it on a tripod. You can work in slow mo¬ 



tion, or speed up the action far beyond 
normai- 

In short, you can do anything wfth the 
Bolex Just what did you have in mind? 

Write to Paiilard, Inc. 1900 Lower Road, 
Linden, N, J, 07036, for copies of Ihe 
special Bolex magazrne issues on T V, 
communications filming, and education¬ 
al film making. 



The Bolex 16 System. 


M 200r’ SPECIAL EFFECTS 

Continued from Page 454 

shots of the apparently weightless 
floating in mid-air, the pen was simply 
suspended on thin monofilament nylon 
strands. For the close-up reverse angle 
shots the entire end of the set was 
floated away, and an eight-foot di¬ 
ameter rotating glass was moved into 
positron with the pen lightly glued to 
it The stewardess merely had to pluck 
It off. 

The movie being shown on the TV 
set in front of the sleeping passenger 
was a little more complicated. Kub¬ 
rick wanted shots of a futuristic car, 
and close-ups of a love scene taking 
place inside. A crew was dispatched 
to Detroit to shoot a sleek car of the 
future which was provided by, I be¬ 
lieve, the Ford Motor Company. The 
exteriors were shot in 35mm, but the 
interiors were shot without seats or 
passengers, as four-by-five Ekta- 
chrome transparencies. Using these 
as background plates for a normal 
rear-projection set-up, an actor and 
actress were seated in dummy seats 
and Kubrick directed the love scene. 
Shot on 35mm, this was cut together 
with the previous exterior shots, and 
projected onto the TV screen using a 
first-surface mirror. 

In the cockpit of the Orion space¬ 
craft, during its approach fo the 
space station we begin to see a few 
of the 35mm animated, rear-projected 
computer displays on multiple 
screens. Throughout the space se¬ 
quences these displays depict the 
activities of computers on board the 
Orion, Aries, Moon Rocket Bus, Dis¬ 
covery, and Pod spacecraft. 

To produce thousands of feet of 
continually changing graphic read¬ 
outs to cover the multitude of screens 
in “2001" would have been an im* 
possibly long job using ordinary ani¬ 
mation techniques. We terminated 
work with the local animation cam¬ 
era service, set up our own 35mm 
Mitchell camera with stop-motion mo¬ 
tor, and with the help of a very tal¬ 
ented and artistically oriented cam¬ 
eraman, we began the job of pasting 
up and juggling around artwork un¬ 
der the camera as we were shooting. 
In this way sometimes as much as a 
thousand feet of active, colorful, dia¬ 
gram animation could be produced in 
one day. Specific readouts showing 
docking alignments taking place, 
testing procedures under way, and 
other specific story points were not as 
fast and easy to shoot, however, and 


EQUIPMENT FOR SALE 

ALL LIKE NEW. 

IGLmm UNIVERSAL PROCESSING MACHINE, ALL 
COLOR, BLACK AND WHITE. REVERSAL. HAS 
18 HARD RUBBER TANKS, EACH HOLDS 8 GAL¬ 
LONS. 88 FEET OF FILM, COMPLETE WITH ALL 
CONTROLS. STRAIGHT LINE SPEED CONTROL UP 
TO 70 FEET PER MINUTE. 

MAURER 36mm LATEST MODEL 6 TRACK RECORD¬ 
ER. IN 5 CASES COMPLETE WITH 4 400 FT. 
MAGAZINES. LIKE NEW. 

MAURER RE-RECORDER, COMPLETE WITH POWER 
SUPPLY. LIKE NEW. 

B&H 35mm CAMERA MODEL 2709, 3 LENS, HAS 
35mm I SHUTTLE, HIGH SPEED SHUTTLE, AND 
16mm SHUTTLE INTERCHANGEABLE. WITH CASE- 

B&H 35mm CAMERA MODEL 2709 WITH 3 LENS, 
RACK OVER & CASE. 

B&H 35mm EYEMO MODEL Q WITH 3 LENS, 400 
FT. MAGAZINES. RACK OVER, AND CASE. 

S&H 35mm EYEMO MODEL M WITH SPIDER TUR¬ 
RET AND CASE. 3 LENS. 

35mm FILM PHONOGRAPH WITH PRE AMPLIFIER. 
CAN AD MAGNETIC HEAD. 

DUPLEX 35mm DUEL HEAD, PRINTER. FINE FOR 
SHRUNKEN NEGATIVE, EXCELLENT FOR SLIDE 
FILMS. 

B&H 35mm MODEL PRINTER WITH HIGH INTEN¬ 
SITY LAMP HOUSE. WILL CONVERT TO 16mm 
OR SUPER 8mm. 

TRIPODS. SEVERAL, FREE HEADS, OR GEAR HEADS 
FOR PROFESSIONAL 35 or 16mm CAMERAS. 

B&H 16mm SOUND PROJECTOR WITH SYNC. MO¬ 
TOR, DIRECT DRIVE. NO BELTS. 12" SPEAKER. 
HAS REGULAR MOTOR FOR SILENT OR SOUND 
SPEEDS. 

B&H 16mm SOUND PROJECTOR, AUDITORIUM 
MODEL FOR LARGE ROOMS. 

CAMERA MOTORS. FOR B&H CAMERAS, 115 VOLT 
SYNC. CINEM0T0R 110 VOLTS, A.C. OR D.C. 
FORWARD OR REVERSE. VARIABLE SPEED IN 
CASE. ACME ANIMATION MOTOR 

2 8&H RUBBER COVERED 1000 FT. MAGAZINES 
IN CASE. 

MITCHELL FREE HEAD TRIPOD COMPLETE. NEW. 

MITCHELL VARIABLE MAH VIEW FINDER. NEW. 

FILM READER FOR 16 OR 35mm. OPTICAL SOUND. 

2 GANG 16mm MOVIOLA SYNCHRONIZER. 

35 AND LGmrn SYNCHRONIZER. 

COLOR TEMPERATURE METER. SPECTRA. PHOTO 
RESEARCH. 

OPTICAL PRINTER, 35 TO 35 OR 35 TO 16mm, 
WITH HOLD FRAMES. COMPLETE WITH POWER 
SUPPLY. 

COLLECTORS ITEMS. UNIVERSAL CAMERA WITH 
3 LENS, 3 MAGAZINES. 

RATHE 28mm CAMERA AND PROJECTOR, VIASCOPt 
35mm PROJECTOR. SHUTTLE MECHANISM 1989 
MODEL, HEAD ONLY. 

BELL AND HOWELL KINEDR0ME 1905 MODEL. 
HEAD ONLY. PROJECTOR. 

MGTIOGRAPH 35 mm PROJECTOR, 1916 MODEL, 
COMPLETE WITH PEDESTAL, AND ALL ATTACH¬ 
MENTS, 

FOR THE EXPERIMENT0R, 35 AND 16mm VITA- 
PHONE SOUND ON DISK. PROJECTORS. 


E. S. CARPENTER 

17401 VAN AKEN BLVD. 

CLEVELAND. OHIO 44120 
PHONE AREA CODE 216 751-178T 
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UHLER MOTION PICTURE 
FILM PRINTERS 

1 nfarntrticm on thait md othar typaa 
■vmllAbj* on raqutiC 


OPTICAL REDUCTION ENLARGER 

RsduMi 35 ™n JAmm, tnla^oi 16mm to 35mm 
color or fiAW, 1200-ft, copacMy. 

35mm! T6mrn rnorfd. —— ___ _ _$2,975,00 


8 & 16MM ONE—-New Model $275,00 


COMBINATION 8 & 16MM CONTACT 

Sound A Picture In Color or B&W _$1,777.00 

UHLER CINE MACHINE CO. 

15762 WYOMING AVENUE 
DETROIT, MICHIGAN 48238 
Phone: 313*661-4663 Cable; UHLCIMA 


the job of producing all of the read¬ 
outs for "2001" took nearly o year. 
The interior of the space station 
was a giant curved set over three 
hundred feet long, and sloping up 
at one end to nearly forty feet. It 
may be noticeable that in the long 
shot of two men approaching the 
camera from the far end, their pace 
is slightly awkward, and this was due 
to the very steep slope at that end 
of the set. Most action took place in 
the more comfortable area at the bot¬ 
tom. The Earth image seen through 
the window of the space station was 
a rear-projected four-by-five frans* 
pareney in a special rotating mount. 
Aboard the Aries spacecraft on its 
trip to the moon, in the passenger 
compartment a stewardess is watch¬ 
ing another TV screen, and again the 
action was directed and edited by 
Stanley Kubrick. The galley scene of 
this spacecraft where the stewardess 
comes in, picks up a tray, and then 
walks up the wafl to exit upside down, 
was filmed using a rotating set with 
all lights and the camera secured to 
the rotating structure. The stewardess 
merely remained upright os the set 
and camera rotated around her. 

The Discovery spacecraft included 
the most exciting sets of the produc¬ 
tion, and the most spectacular of 
these was the giant centrifuge. At a 
cost of over $750,000 the massive 
forty-foot diameter structure could ro¬ 
tate like a ferris-wheeh With the ac¬ 
tors either standing, walking, or even 
running at the bottom of the set, clev¬ 
erly thought-out camera angles made 
it appear that the actors could stand 
upright at any angle around the cir¬ 
cular set. 

Jn one of the most difficult shots 
Gary Lockwood was strapped into his 
seat and had to hang upside-down 
pretending to eat glued-down food 
while Keir Dullea climbed down the 
ladder at an angle 180 degrees op¬ 
posed to Gary, As Keir began to walk 
around the centrifuge toward Gary, 
the centrifuge was slowly rotated un¬ 
til Keir and Gary were together at 
the bottom. The camera, which was 
locked down to the centrifuge floor, 
was then at the fop. For other shots 
the camera was mounted on a special¬ 
ly made 360-degree tilting platform 
which was bolted to the floor of the 
centrifuge, and the camera operator 
sat in a ferris-wheel type seat which 
kept him upright at all times. Other 
shots were done with the camera 
mounted on a small rubber-tired dolly, 



Mail today tor free adventure booklet 
CAP'N MIKE: 

P.0, Box 120, Dept. S 
Miami Beach, Florida 33139 


NAME 

ADDRESS 


CITY 


STATE 
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LIGHTWEIGHT 

CAMERA 

SUPPORT 

Easy to use. m . allows com¬ 
plete freedom of movement 


Use it for fast-moving news or document 
tary assignments. Use it to get unusual 
angles. Use it to work closer to your sub' 
ject However you use it .youll find Leo-Pod 
the ideal camera support Leo-Pod’s safety 
belt type harness is completely adjustable 
and specifically designed to leave the cam¬ 
era man's hands free to zoom, iris, focus 
or adjust sound equipment. 

■ Eliminates bending backward or for¬ 
ward... Leo-Pod ooes the bending for 
you, 

■ Tilts 30° up or down without strain on 
camera man because no back move¬ 
ment is required. Leo-Pod moves for 
you. 

■ Even distribution of camera weight 
makes shooting easier. 

■ Telescoping camera support, 

■ Leo-Pod is specially engineered to han¬ 
dle today's cameras ,, .Arriflex, Am- 
flex-BL, Auricon, Eclair and most other 
i&mm motion picture cameras, 

■ All models available with built-in pow¬ 
er supply (at extra cost}. 

m Complete tine of accessories avail¬ 
able for all models. 
m Model shown with Eclair camera 
$150.00 Other models from 75 .GO 

■ Immediate delivery. pat Pending 
» 

Deafer inquiries Invited 
Write tor descriptive literature 

Exclusive East & West Coast Distributor: 


the CAMERA MART m, 

1645 BROADWAY ( 6 OW 1 ST.) HEW YORK, NX 10023 
212-757-6977 


which would be pulled by grips fran¬ 
tically clambering up the inside of the 
centrifuge as it rotated, trying to keep 
ahead of an actor shadow boxing at 
the bottom. 

All fights and large banks of 16mm 
( projectors also rotated with the set, 
so that exploding bulbs, loose junk, 
and reels of film constituted a serious 
hazard to people nearby. Hard hats 
hod to be worn by everyone involved, 
and the control area from where the 
centrifuge was driven, and action di¬ 
rected by closed-circuit television, was 
netted over with chicken wire and 
heavy plastic. 

The cylindrical corridor which 
finked the hub of the centrifuge to 
the rest of the ship, was constructed 
of two separately rotating sections, 
with the camera mounted securely to 
the corridor end. With the hub end 
rotating, the actors could walk down 
the static corridor and then step onto 
the hub as the port came to a posi¬ 
tion at the bottom. As soon as they 
stepped across onto the hub, it would 
stop and the corridor would begin to 
rotate in the opposite direction. From 
the camera’s point of view the ap¬ 
parent rotation remained constant, 
but the actors seemed to be complete¬ 
ly defying the law of gravity. 

Other apparently weightless ef¬ 
fects, which took place during the ex¬ 
cursions outside the spacecraft, and 
in the 1 ’Brain Room," were created by 
suspending the astronaut on wires 
and then shooting from directly be¬ 
low so that he would cover his own 
means of support. 

Several versions of the full-sized 
pod were used during the Discovery 
sequence. Three dummy pods were 
used in the pod-boy, two of which 
had operational doors, but only 
roughly moeked-up interiors. A sepa¬ 
rate interior pod set was built which 
Included all the instrumentation, con¬ 
trols, and readout displays. Finally, a 
full-sized pod was built with complete¬ 
ly motorized, articulated arms. It 
took ten or twelve men at long con¬ 
trol consoles to simultaneously con¬ 
trol the finger, wrist, forearm, elbow, 
and shoulder actions of the two pod 
arms, and the inferior of that pod 
was a maze of servos, actuators, and 
cables. 

Possibly one of the most unusual 
aspects of the live action photogra¬ 
phy on the interior sets of "2001" is 
that almost all lighting was an actual 
integral part of the set itself, and 
additional lighting was used only for 
1 critical close-ups. ■ 


From Blrns & Sawyer 


The Guillotine! 



The Guillotine is a complete him repair 

splicer. A unique combination of brilliant 
engineering and precision workmanship. 
Guillotine is probably the most efficient 
splicer ever designed and manufactured. 

Has recessed channel splicing block - 
plus dropin film positioning on pins; 
makes butt, overlap, or diagonal splices 
- plus makes flexible splices stronger 
than film; rebuilds torn sprocket holes - 
plus repairs breaks or tears without los 
ing frames; repairs negatives; plus uses 
any type of pressure-sensitive tape; finest 
in quality plus economy. From $175 00 



BIRNS& SAWYER, INC. 

6424 Santa Monica Blvd. 
los Angeles, CA 90038 " (213) 464-5166 
ftont*l»: 1014 N. Vine, Los Angeles, Ctlif. 



STOP 

LENS CALIBRATION 

Request Product Bulletin No. 510 

The onlyT-Stop lens calibration 
service on the West Coast is avail¬ 
able from: 

PHOTO RESEARCH CORP 
3000 NO. HOLLirWOOO WAY, BURBANK, CALIF. 
KARL FREUND, President 
PHONE: 849-6017 CABLE: SPECTRA 
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